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Drstnbubion Cable Fl - 200 060
Drstibukon Cadle Fit - 650 065
Distinbuion Cable Fi - 850 070
Drstnbukon Cable Fil - 2550 075
Dvstnbuson Ceble Fil - 5000 075
Disinbulion Cable Fill - 10000 075
Buned Fraction - 0 060
Buned Frackon - 5 061
Buned Fracvon - 100 062
Buned ¥ raction - 200 062
Buried Frecuon - 650 085
Buned Fractan - 850 065
Buned Fraction - 2550 085
Buned Frackon - 5000 o085
Buned Frackon - 10000 005
Aenai Cable Fracwon - 0 040
Aenal Cable Fracton - 5 037
Aenat Cable Frackon - 100 03
Asnal Cable Frackon - 200 030
Aenail Cable Fraceon - 850 020
Aensl Cabie Fracton - 850 010
Aenal Cable Frackon - 2550 005
Aenal Cebie Fracton - 5000 005
Asnal Cable Fraction - 10000 085
Pole Specing. feet - 0 250
Pole Spacng, feel - § 250
Pole Spsang, feet - 100 200
Pole Spacing, feet - 200 200
Pole Spacing. feel - 650 176
Pole Spacing, fest - 850 175
Pole Spacing. fest - 2550 150
Pole Specing, feel - 5000 150
Pole Spacing. leel - 10000 150
Orop Distance. feet - 0 200
Drop Distance_ feet - § 200
Drop Distance, fee! - 100 150
Dvop Distance. fest - 200 150
Drop Drstance. feet - 850 50
Drop Drstance, feet - 850 50
Drop Drstance. leet - 2550 50
Drop Distance, feet - 5000 50
Orop Drstance. feet - 10000 50
Asrial Drop Placement (iotal) - 0 117 00
Aenal Drop Macement (\otal) - § 117 00
Asnal Drop Placement (iotal) - 100 8175
Aenal Drop Placement (totat) - 200 8775
Aenal Drop PLacement {lotal) - 650 2565
Asnal Drop Placeraent (fotsl) - 850 2565
Aenal Drop Placement (tolsl) - 2550 2565
Aenal Drop Placement {tolal) - 5000 2565
Aenel Orop Py (total) - 1000 2565
Buned Drop Placement (iotal) - 0 048
Buned Drop Placement (iotal) - 5 063
Buned Drop Placement (total) - 100 o6l
Buned Drop Plscement {(1otal) - 200 063
Buned Drop Placement {lotal) - 650 063
Bured Drop Placement {lotal) - 850 063
Buned Drop Placement (total) - 255 079
Buned Drop Placement (total) - 500 157
Buned Drop Placement {1otal) - 100 524
Buned Drop Shanng Fracton - 0 010
Buned Drop Shanng Frachon - 5 010
Buned Drop Shanng Fracuon - 100 010
G, vrad fenn Channn Eracuon - 200 010
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Copper Feedor Hl [ ing Cost of Debt 00/07
Copper oader il - 5 075 Ci £0 Swachung k Tu - Debt Fiachon 040
Copper | eedet F . 100 080 Switch Capacily Real-Time (BHCA) - 1 10.000 Cost of Equely 0 1467
Copper Feeder F - 200 080 Swiich Capacily Rest-Tyme (BHCA) - 2 50,000 Average Trunk Uuhzation o
Coppe f euder § i - 650 080 Swiich Capacity Real-Time (BHCA) - 3 200,000 Tex Rate 0 v
Copper Feeder Fil - 850 080 Switch Capacily Real-Time (BHCA) - 4 600,000 Corporsie Overhead F actor RRTIY]
Copper Fesders FH - 2550 080 Switch Cupacity Traffic (BHCCS) - 1 30,000 Other Tanes F actor [T
Copper Feeder Fill - 5000 080 Swich Capacily Traffc (BHCCS) - 2 150,000 Bitlng/Ball inquary per kne por month
Copper Fesder F#l - 10000 080 Switch Capacity Trafhc (BHCCS) - 3 600,000 Owaciory Liskng per kive per month
Fiber Feader Sirand Fal - 0 100 Switch Cepacity Trafic (BHCCS) - 4 1,800,000 Forward-lookng Network Operasons F scior [TY
Fiber Feeder Swand Fill - 5 1 00 trutial Switch Maxsmum Equipped Line 80.000 Alemabve CO Swiching Factor 0 v
Fiber Feeder Swand Fii - 100 100 SmldﬁPmMnlnls'”Fi 098 Cwoust Equip Factor a0y
Fiber Feeder Ssand Fi - 200 100 Swiich Mpumim Pn 090 EO Traffc Senutive F racton 0 %80
Fiber Feader Skand Fit - 650 100 Processor Featusre Loadng &M 100 Monihly LNP cost. per ke 00
Fiber Feader Svand Fil - 850 100 Processor Feakrs Loading Mulipher - 100 Camer 10 Comer Customer Service, per ne ped 169
Fiber Feeder Srand Fil - 2550 100 Processor Feahure Loading Mutaplier - 100 NIO Expense psr kne per year 100
Fiber Foeder Suand Fi - 5000 100 MOF fPtotectior invesiment per ne - DS-0/0S- 1 Tarmwnal Factor 1224
Fiber Feeder Swand Fll - 10000 100 Analog Line Cwcust Oftsel for DLC nes, - 0S-1/0S-3 Temwnal Factor 99
Copper Aenal Fracson - 0 0 40 Switch inatallsson Mulepher 100 | Average Lines per Business L 4
Copper Aenesl Fracwon - 5 0 40 Operator Treffc Frachon 002 Deswribuson Aenal Shang Fracson - 0 0
Copper Aerial Fracson - 100 040 Totat inlerofhce Trathc Fracsion 065 Dranbubon Aenal Shang Fraceon - 033
Copper Asnal Fracvon - 200 040 Maomum Trunk Occupency, CCS 27 50 Drsinbuson Aenal Shnng Frackon - 100 033
Copper Aenal Fracvon - 650 025 Trunk Port. par end 100 00 Oisiribubon Aerial Shiang Fraceon - 200 010
Copper Aenal Frachon - 850 010 Enirance Facikty Distancs, mvies 050 Orsinbution Aenat Shang Fraceon - 850 010
Copper Aenal Fraceon - 2550 - Owect-routed Frachon of Local interofic ose Owistnbuon Asnal Shang Frackon - 830 010
Copper Aenal Fracvon - 5000 POPs per Tandem Location 500 Distnbuon Aenal Shing Fracton - 2550 010
Copper Aenal Fracton - 10000 - Tandem-routed Frachon of Tolal invrel 020 Oistnbuton Aenal Shnng Fraceon - 5000 o1
Copper Buned Fracwon - 0 050 Tandem-routed Frackon of Total interl. 020 Distnbution Aerial Shing Fraceon - 10000 010
Copper Bunied Frackon . 5 045 Local Call Alempts 772,562 Drsinbution Buned Shrng Fracson - 0 T ows
Copper Buned Fracwon - 100 040 Call Completan Factor 070 Orsinbuson Buned Shnng Frackon - 5 0 46
Copper Buned Fracton - 200 035 Inal ATA Caits Compieled 26,484 Disinbuton Buned Shang Frackon - 100 [T
Copper Buned Fraction - 650 030 INterLATA invasiste Calls Completed 1410 Owwibuson Buned Shang Fraction - 200 0w
Copper Buned Fracson - 850 025 INNerLATA interstate Calls Completed 83,548 Distnbution Buned Shang Fraceon - 850 [IRLi]
Copper Buned Frecton - 2550 020 Locat DEMs. thousends 5,008,559 Distribution Buned Shnng Frackon - 850 0w
Copper Buned Fracton - 5000 010 Invasiste DEMs, thousands 407 836 rsirsbuton Buned Shing Freceon - 2550 010
Copper Buried Fracton - 10000 005 Intersiate DEMs. th nde 1328.727 Orsinbuton Buned Shnng Frackon - 5000 010
Copper Manhole Spacing. feet - 0 800 Locd m-ﬂm DEMs 110 Disinbuson Buned Shang Frackon - 10000 __uwo
Copper Menhole Spacing. feet - 5 800 DEMs 200 Duinbution Underground Shnng Frackan - 0 %0
Copper Manhole Spaang, feet - 100 600 By Reoud DEMs 300 Drsiribubon Underground Shimg Frecton - 5 (]
Copper Manhole Spacing. feet - 200 800 BH Frachan of Daily Usage 010 Olsirouton Undetground Shnng Fraéson - 100 050
Copper Manhole Spacng. feet - 650 600 Annual 10 Daty Usage Reduction Facto 27000 Distbution Underground Steing Frateon - 200 010
Coppet Manhole Spacing, leet - 850 600 Residental Hoiding Tume Mutiipher 100 Dismnbution Underground Shning Fracson - 650 010
Copper Manhole Spacang, fest - 2550 600 Business Hoiding Time Mulipher 100 Olsinbutioh Underground Shang Frackon - 850 010
Copper Manhole Spaang, fee! - 5000 400 RowcuAmwpuw 13 Disiridubon Underground Shang Frackon 2550 010
C Manhole , feel - 10000 400 Call por BH 350 Dutnbuton Underground Shnng Fracton - 5000 010
Fiber Asnial Frackon - 0 040 1COSTP | , per ine (equip 550 Drainbuton Underground Shnng Frackon - 1000 010
Fiber Aonal Fracton - § 040 lCOLocdtmnhm.pulm 190 Feader Aenal Shnng Fracson -0 100
Fiber Aenal Fraction - 100 040 1ICO OS Tandem investment, per ne 080 Feoeder Aenal Shvng Frackon - 3 (X))
Fiber Asnal Frackon - 200 040 ICOSCP & por ine (oquep 250 Fesder Aensl Shnng Fracton - 100 100
Fiber Asnal Fracson - 850 025 1CO SCP - STP par bne (wwrecenter) 040 Feeder Aenal Shnng Fraction - 200 01
Fiber Aenai Fracton - 850 010 1CO Local Tandem invesiment, per ne 250 Feeder Aenal Shving f racton - 650 ol
Fiber Asnel Frackon - 2550 - 1CO OS Tandem lvesiment, per ke { 100 Foeder Aenal Shiing Fracton - 850 v 5\’
Fiber Aenal Frackon - 5000 1CO Yandem A Links and C Links per b 030 Foesder Aenal Shang Frachon - 2550 [iB}} AN
Fioer Aenal Fracion - 10000 - Resl-sme Limit BHCA 750,000 Fosder Asnal Shang Frackon - 5000 03
Fiber Buned Fracton - 0 050 Port Lumut, bunks 100.000 Fooder Aenal Shnng Fructon - 10000 ooen
Fiber Buned Fracton - § 045 Ci Equp 1.000.000 F eeder Underground Shnng Fracton - 0 1)
Frber Buned Frackon - 100 040 Maxsnum Port Fil 090 Feeder Underground Shang Fracson - 5 100
Fibes Buned Fracton - 200 035 Maximum Resl-sme Occupancy 090 Feeder Underground Shing Frackon - 100 LKLY
Fiber Buned Frackon - 850 030 C Equp Pt Facior 0% Faeder Underground Shwing frackon - 200 X3}
Fiber Buned Fracton - 850 025 STP Link Capacity 120 Foedet Undetground Stuing fraceon - 650 (TN}
Fiber Buned Fraction - 2550 020 STP Maxmum Link Fll 080 F eeder Underground Siwng Frackon - 850 o1y
Fiber Buned Frackon - 5000 010 Maxwmum STP investment, per paw $.000.000 f eeder Undedground Stwing frachon - 2550 (IR}
Fiber Buned Frackon - 10000 005 M STP por paw 1.000 000 F eoder Underground Stuing F rackon - 5000 IRL
Fiber Pulibox Spacing lest - 0 2,000 00 Lk Tenmunakon, bolh ends 900 Feedey Undetgruund Shang frackon - 10000 [IR% i
Fiber Pultbox Spacing leet - 5 2.000 00 Signakng Lk B Rate 56 000 Feeder Buned Shing Frackon 0 1o
Fiber Puibox Spacing feel - 100 2.000 00 Link Occupancy 040 + sedes Buned Shumg b racuon - 5 o) (\
Fiber Pulibox Spaang feel - 200 C Lk Cross Seckon 24 00 Foeder Buned Shving Fracuon 100 1M



R R L L s gt
BRI B0 A o 2
BundeopShomgnm 5000 010
Buned Drop Shanng Fracton - 1000 010
Buned Drop Fraclon - 0 060
Buned (vop Frackon - 5 063
Buned Drop Frackon - 100 067
Buned Ovop Fracuon - 200 070
Buned Drop Frackon - 650 0 80
Buned Drop Frackon - 850 090
Buned Drop frackon - 2550 095
Buned Drop Fracton - 5000 095
Buned Drop Frackon - 10000 100
Pole investiment 31065
Pole Labor 100
Buned Cabie Jackeng Multipher 120
Condust investnent per foot 060
Spare Tubes per route 100
Regronal Labor Adusiment F actor { 100
Resdential NID case, no protector 10 00
Resdental NID basic labor 1500
spare 6 00
Residental Protechon Block per pa 400
Business NID case_no protecior 2500
Busness NID basic iabor 1500
Bumness Protecion Block. per paw 400
Average Lines per business location 400
Termunal and Sphce per kne, buned 425
T and Sphce per bne. aensl 3200
Orop cabie investnent per fool bune 008
Drop cable buned pavs 300
Drop cable nvestment per foot sena 0038
Drop cable senal paws 200
DS-0 facton 100
D5-1 ¥ackon -
DS-0 pawr equivalent 100
DS-1 pasr equivalent 200
DS-3 paw squiveieni 56 00
tndoor NID case 500
Bunead fracton evalabile for shift - 0 -
Buned fackon avadabie for shift - 5§

Buned fackon availsbie for shift - 1 -
Buned Fackon avaiabie lor sivkt - 2 -
Buned Fachon svadable for shit -8 -
Buned Nacton svaiable for shwlt - 8 -
Buned frachon svaiisble for shift - 2 B
Buned hackon avasable for siwh - 5 -
Buned k. lable for st - -
Wireless investment Cap En-ﬂod TRUE
Wusless Pont 10 Pount Iy cap - dst 10,000 00
C v, broadcast 112,500 00
Wireless per ke inv. broadcast 500 00
M broad nes for comm 3000
TR-303 OLC Site and Power 3,000 00
TR-303 OLC Maximum LinesAncre 67200
TR-303 OLC RT Fi Factor 0%
TR-303 DLC Basic Common Eqptin -~ 66,000 00
TR-303 DLC POTS Channel U In 31000
TR-303 DLC POTS Lnes per CU 400
TR-303 OLC Con Chennet Ul Inv 250 00
TR-303 DLC Coen Lines per CU 200
TR-303 DLC 30D crossover. kne 480 00
TR-303 DLC Fibers per RT 400
TR-303 DLC Opucal Paich Panet 1.000 00
TR-303 DLC Copper Feeder Max D 9,000 00
TR 303 DL C Common Eqpl invest p 18.500 00
TR-303 DL C Maximum Number of 8 200
L ow Densnty DLC Stte and Power 1.
Low Density OLC Manmum Lines/in 12000
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Feeder Buned Shang Fracwon - 5000 O a0
Feader Buned Shring Frackon - 10000 0 4
Motor Vetucles - Economic Lite T am’
Garsge Work Equipment  Economc Lide 1H (k)
Other Work Equepment - £ conumec L le oo
Buidngs - Econonuc Lide 44 4
Fumiare - Economc { e o0
Ofhica Support Equepment - Economc Lile 1000
Company Comm E -E Lde 7w
Gensral Purpose Computer - Economc Lde bW
Ovptal Elecironic Switctwng - Economuc Like (YA
Operator Sysiems - Economic Life 1w
Drgial Corcamt Equspment - Ecommclh 110
Pubic Teleph T Qup - Econo 100
Poles - Economic Life Bw
Aerisl Cable - metathc - € conomc Lde 230
Asnal Cable - non metaikc - Economee Lde 2500
L ground Cable - -E Le 2500
Underground Cabile - non metaik - €conomuc L1 3 00
Buned - matathc - Economuc Le 2500
Buned - non metalic - Economc Lite 3000
Inirsbusichng Cable - metaihe - Economic Lide 2000
Intrabusiing Cable - non melaihc - Economc L 2500
Concust Systems - E Lite 5000 _
Motor Velucies - Net Saivage % 0 1500
Garsge Work Equipment - Net Salvage % 0 00t
Other Work Equipment - Net Salvage % 0 05V
Buings - Net Salvage % 00200
Fumshure - Net Salvage % 0 0VUo
onuSwpodEwml Net Satvage % 0 00V0
pany Conwn Equep - Nel Salvage % 0o
G«mdPupouCotM Net Saivage % 0 VL0
m: S - Net Saivage % 0 0400
S Nol"“ * 0 V000
MC&MEW Notsuv.go% 0v100
Pubkc Telept T . - Nel Sa 0 0000
Poles - Nel Saivage % 0 5000
Asnal Cable - metaic - Net Salvage % 0 1000
Asnal Cable - non metaive - Net Saivage % 0 1000
Underground Ceble - -NetS * 00200
Underground Cable - non metalc - Nus.ougo 0040
Buned - melailc - Nel Saivage % 0 U300
Buned - non Melaic - Net Saivage % 0 U
Invabusing Cable - meialhc - Nel Saivage % 002v0
Inrsbusicng Cable - non metail: - Net Ssivage 00200
M - Net Salvage % 00300
Furviure - Capital Costs - % sssigned per kne 1 0000
Furmviure - Expenses - % as$igned per kne 1 0000
Ofoe Equpment - Caprial Casts - % asugned p t 0000
Othce Equepment - Exponses - % assigned per b 1 0000
General Purpose Computer - Capral Costs - % a 1 0000
Ganeral Purpose Computer - Expenses - % ass 1 0000
Motor Vetucies - Caprtal Costs - % assgned pes | 0 %000
Moior Velucies - Expenses - % assigned per hne 0 S0
Buidings - Capiat Costs - % asuigned per kne 1 N0
Buidings Expenses - % 23ugned per ine 1 OVU0
Garage Work Eqpt - Capetal Costs - % assigned 1 0u00
Garage Work Eqpt - Expenses - % assgned per 1 0000

Ower Work £ gpt - Caprial Costs - % assigned p
Other Work Lgpt E-ptnur%nnmnp«u
Op - % assgned par e

Other Tares % assigned per hne
Overhead - % QNed per kne
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F.bev Pulibox Spacing feel - 5000 2.000 00 TCAP Message length, bytes 100 00
| £tber Pulibos Spacing feet - 10000 2,000 00 Fracuon of BHCA requinng TCAP 010
Fiber Feader Investmant per foot - 216 637 SCP lnvesiment/Transackon/Second 20.000
Fiber Feader Invesiment per fool - 144 425 Op PO posik 6,400
Fiber Feeder Investment per ool - 96 283 Op '] Utk . PO posit 32
Fiber Fuedes invesiment per loot - 72 212 Operator intervention Facior 10
Fiber F @eder Investiment per foot - 60 177 Pubhc Telephone invesiment. per siabo 760
Fiber Feeder Investment per 100! - 48 142 Lot Size, Mulipher of Swich Room Size 2
Fiber Feader Investment per fool - 36 106 TandenvEO Wire Center C: Facl 040
Fiber F eeder invesiment per foot - 24 on Powsr Investment 1 -
Fiber Feeder invesiment per fool - 18 053 Power invesiment 2
Fiber Feeder | pes fool - 12 035 Power invesiment 3 -
Copper Feeder invesiment per fool - 4200 Q21 Power invesiment 4 -
Copper Feeder invesiment per foul - 3600 62N Power | i 5 -
Copper Fssder invesiment per fool 3000 30 17 Switch Room Size, sqft 1 500
Copper Feeder invesimen! per foot - 2400 2414 Swiich Room Size. sqit 2 1.000
Coppet Feeder Investiment per fool - 1800 18 10 Swiich Room Size, sqR 3 2.000
Copper F eader invesiment per fool - 1200 1207 Swich Room Size, sq i 4 $.000
Copper Fseder invesiment per fool - 900 905 Swich Room Size. sq R S 10,000
Coppes Feader invesiment per foot - 600 603 Consinuchon invesiment, sq ft 1 7500
Copper Fesder investment per foot - 400 402 Constructon invesiment, sq R 2 8500
Copper Feeder investiment per 1001 - 200 20 Comrmmun«l.mll 100 00
Coppes Feeder per fool - 100 101 C sqh4 12500
Buned Copper Cable Sheath Multipher 120 C [ L sqR S 150 00
Buned Fiber Sheath Addion par foot 103 Land invesimeant, sq R 1 5
Pole Matenais 31065 Land invesiment, aq i 2 ]
Poie Labor 100 Land investment. sq 1 3 10
Condui Matenal investment per foot 060 Land investment_ sq N 4 15
Inner Duct Invesiment per foot 030 Land i sqhs 20
Spuo Tubes per seckon 100 OC-48 ADM, instalied, 48 DS-3s 50,000
gronal Labor Ady Factor (see La 100 OC-48 ADM, insialied. 12 DS-3s 40,000
Pole Spacing, feel - 0 . 250 00 OC-WDS-1 Termnal Mulsplexer, install 26.000
Pole Spacing_ feet - 5 250 00 invesimant per 7 DS-1s 500
Pole Spacing. feel - 100 200 00 Number of Fibers 24
Pole Spacing. feet - 200 200 00 Pryglais, per svand 60
Poie Spaang, feet - 650 175 00 Opucal Distnbuson Panel 1,000
Pole Spacing. leet - 850 17500 EF &I, per hour 55
Pole Spacing. fee! - 2550 150 00 EFS&I hours 32
Pole Spacing. feet - 5000 150 00 Regional Labor Adyusknent Fector (see 1
Pole Spacing. leel - 10000 150 00 Channel Bank investiment, per 24 knes $.000
Buried fraction svadable for stwh - 0 - Frackon of SA Lines Requanng Mutiple .
Buried fracuon avaiable for shuft - 5 - Regeneralor, insialled 15.000
Bunied fraction avasable lor shuft - 100 Regenaraior spacing, miles 40
Buned tracuon avasiable for shift - 200 - DCS installed, per DS-3 30,000
Buned fracuon avadable for shelt - 650 - Transm Terminal Fill (DS-0 level) 090
Buned fracuon avadable for stft - 850 Fiber Invessment, iber cable 35
Buned frackon avasabie for shuft - 2550 - Fiber, number of srands per ADM 400
Buned fracton avadable for shet - 5000 Fiber investment, buned Sackon 075
Buned fracvon avaiable for shift - 10000 - Fiber i , buned p 124
Fiber mvesiment/srand - foot 00245 Fiber Invesiment, buned M addvo 020
Copper paw - oot 00080 Fiber invesiment, concut 060
Copper Manhole Malenals - 0 1865 Fiver. lpuulmwmn 100
Copper Manhole Matenals - 5 1865 Fiber & 3 P 16 40
Copper Manhole Matenais - 100 1865 Fiber, pulibox speang 2,000 00
Copper Manhole Matenals - 200 1865 Fiber b . puibox 500 00
Copper Manhole Matenals - 650 1865 Fiber_ sensi frackon 005
Copper Manhole Matenals - 850 1865 Fiber, pale spacing, lest 150 00
Copper Manhole Matenals - 2550 1865 Fibes ivesiment, pole material 31065
Copper Manhole Matenals - 5000 1865 Fiber . pole labos (basic) 100
Copper M o M. - 10000 1865 Fracton Poles and BunedAindesground 075
Copper Manhole Frame and Cover - 0 350 00 Frachon of Aensl Struchae Assigned to 033
Copper Manhole Frame and Cover - 5 350 00 Frackon of Buned Skuchure Assgned t 033
Copper Manhote Frame and Cover - 100 350 00 Frackon of L ground Suchure Ass 033
Copper Manhole Frame and Cover - 200 350 00 Multiphcative EO Switching | ]
Copper Manhole Frame and Cover - 650 350 00 Tiweshoid value for ol nng wie centers 1
Coppe: Manhole Frame snd Cover - 850 350 00 Remote-host fackon of nieroMce b afhc (/R ]
Coppot Munhole Freme end Cover - 2550 350 00 HOst remote Wackon of Meromce WeMc 005
A AEebie €aama and Cacar . &N 80 00 Murunum nodes per nng 6
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Low Densty DLC POTS Lines per C 600 Copper Manhole Sile Delivery - 5 125 00 Intertandem frackon of landem tnunks { 01 o
Low Densily DLC Cown Channel Und 600 00 Copper Manhoie Sie Dekvery - 100 12500 Equvaient facikty invesiment. per DS 0 138 08
Low Density OLC Con Lines per C 600 Copper Manhoie Site Delvery - 200 12500 | Equivalent per OS- 11162
Low Density OLC Fibers per RT 400 Copper Manhole Se Dehvery - 650 125 00 Switch e 320 - 1 0
Low Denuity DLC Opecal Paich Pan 1,000 00 Copper Mantiole Sue Dekvery - 850 12500 Switch hne size - 2 640
Low Densuity DLC Common Eqpt inv 9 400 00 Copper Manhole Sie Delivery - 2550 12500 Switch ine si2e - 3 S000
Low Density DL C M. Numbe 100 Cupper Manfwie Sie Dehvery - 5000 12500 Switch kne size - 4 10000
Drstnbution Cabie Size 1 240000 Coppar Manhole Site Delvery - 10000 12500 BOC standsione fxed ww - 1 513084
Distnbubon Cable Size 2 1,800 00 Copper M. E te end Backtdl - 0 2.800 BOC standsions Axed nv - 2 $13084
Destnbustion Cable Suze 3 1,200 00 Copper M ie £ ond Backill - 5 2600 BOC standalone fixed ww - 3 513004
Ovsinbuton Cabie Suze 4 900 00 Copper M. € and Backtit - 10 2.800 BOC standalons Axed nw - 4 513004
Drstnbuton Cabie Size 5 600 00 Copper Manhoie Excavate and Backht - 20 2,800 BOC host fixed inv - 1 513064
Ousinbubon Cable Suze 8 400 00 Copper Manhole Excavate and Backis - 65 3,200 BOC host hxed iw - 2 513084
Disinbubon Cable Size 7 200 00 Copper Manhole Excavate and Bachiill - 85 3.500 B0C host fixed ww - 3 5130084
Distnbution Cable Size 8 100 00 Copper Manhole Excavate and Backfill - 25 3.500 B0C host fixed nw - 4 513084
Distnbukon Cable Size 9 50 00 Copper 3 and 8 - 50 5,000 B0C ramote hxed Kw - 1 193962
Distnbubon Cable Size 10 2500 Copped hole E and Backh# - 10 5,000 BOC remote fixed inw - 2 193962
Oistnbution Cable Size 11 1200 Fiber Pulibox Mslenals - 0 260 00 BOC remote fixed iw - 3 193962
v Cable Size 12 600 Fiber Pulibon Matenals - 5 260 00 BOC remote Axed v - 4 193962
Disinbusson Cable invesiment per fo 2414 Fiber Pulibox Matenals - 100 260 00 BOC standaione per wne ww - 1 108
Disinbution Cable invesment per o 18 10 Fiber Pulibox Matenals - 200 280 00 BOC standaions per kne W - 2 108
Osinbuton Cable invessment per fo 1207 Fiber Pukibox Matenals - 650 280 00 B0C standatone per kne inv - 3 1080
Dhatnd Cable pot o 905 Fiber Putbox Matenals - 850 26000 BOC standalons per kne inv - 4 108
(2] Cable per o 603 Fiber Puilbox Matenals - 2550 260 00 BOC hostpar e nw - 1 108
Distnbuon Cable invesinent per o 402 Fiber Pusihox Malenals - 5000 260 00 BOC host per e nw - 2 1008
Oistnbution Cable invesiment per fo 201 Fibet Pultbou M is - 10000 260 00 BOC host por kne inv - 3 108
Distnin Cabie pet fo 100 Fiber Pullbox instaietion - 0 220 00 B0C host per ke inv - 4 108
Ossintnsson Cable § per 1o 0 50 Fiber Pultbox installsbon - § 220 00 BOC remole per ke inwv - 1 110
Disinbuton Cable | per lo 025 Fiber Pulibox instaliation - 100 22000 B0C remole per kne mv - 2 10
Orsinbuton Cabile invesiment per fo 012 Fiber Pultbox instektation - 200 220 00 BOC remote per e ww - 3 110
Dx Cable pes fo 008 Fiber Pullbox Instaliaton, - 650 220 00 BOC remole per kne inv - 4 "o
Oisinbution Riser Cable Size 1 2,400 00 Fiber Pulibox instalistion - 850 220 00 1CO standsions fined mv - 1 572988
Ousinbution Riser Cable Size 2 1,600 00 Fiber Pullbox instaliston - 2550 220 00 1CO standaione hxed mv - 2 572988
Disinbubon Riser Cable Suze 3 1,200 00 Fiber Pullbox instaliaton - 5000 220 00 1CO stendaions fixed inv - 3 572968
Oisinbuton Riser Cabie Size 4 900 00 Fiber Pulibox - 10000 220 00 1ICO standaions hxed inv - 4 572908
Distribution Riser Cable Size 5 600 00 [ g lactor uon (ad 020 1CO host Axed i - 1 572908
Oisinbnsbon Riser Cable Size 6 400 00 Waler table depih for AL 500 1ICO host ixed v - 2 572068
Oistinbubon Riser Cabie Size 7 200 00 1ICO host fined inwv - 3 572908
Oistnbution Rises Cable Size 8 100 00 1CO host fixed ww - 4 572988
Orvsinbumon Riser Cable Size 9 50 00 1CO ramote Axed ww - § 82279
Disinbuton Riser Cable Size 10 2500 1CO remote fixed ww - 2 02219
Disinbuton Riser Cable Size 11 1200 1CO remole fixed v - 3 82279
Disintasion Riser Cable Suze 12 6 00 1CO remole fixed v - 4 axre
Distnbuion Riser Cable investment 2500 1ICO standalone per ne inv - 1 “
Drsinbubon Riser Cable invesiment 2000 1ICO standaione per line inv - 2 44
Destnbution Rises Cable investment 15 00 1ICO standalone per kne inv - 3 44
Distnbuton Riser Cable invesiment 12 50 1CO standaione per kne v - 4 44
Distinbution Riser Cable investnent 10 00 1CO host per hne ww - 1 44
Disinbuson Riser Cable investiment 75 ICO host per sne inv - 2 a4
Disintxron Ruiser Cable investment 53 1ICO host per bne i - 3 44
Orstnbuson Riser Cable Investment 315 1CO host per wne inv - 4 a“
Distnbuson Riser Cable invesiment 205 ICO remole par ne ww - | 140
Dristnbuson Riser Cable investiment 15 1CO remols pec ne inv - 2 140
Orvsinbubon Riser Cable invesiment 095 1ICO ramole per ine inv - 3 140
Dsinb Riser Cable 060 $CO remole per ne v - 4 140
Drsiance Mutipher for dffoull lenan 100
Rock Depth Tiveshold, inches 2400
Hard Rock Placement Multhipher 30
Soft Rock Placement Mulupher 200
Sidewali/Steet Frackon 020
Local RT - M, Total D 18.000 00
SAl Cable Size 1 7.200 00
SAI Cable Size 2 5,400 00
SAI Cabile Size 3 3.600 00
SAI Cabie Size 4 2,400 00
SAl Cabie Size 5 1.800
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SAl Cable Size 10
SAl Cable Suze 11
SAI Cable Sue 12

SA! indoor investiment 1 9,656
SAl Indoor invesume 2 7.392
SAl Indoor invesiment 3 4928
SAl Indoor invesiment 4 3352
SAl Indoor invesyment 5 2 454 00
SAl indoor investment & 1.776 00
SAl indoor invesiment 7 123200
SAl indoor invesinent 8 888 00
SAl ndoor invessnent 9 592 00
SAl Indoor Investment 10 296 00
SAl indoor investment 11 14800
SAl indoof nwvestment 12 96 00
SAl Outdoor invesiment 1 10.000 00
SA! Qutdoor Invesiment 2 8,20000
SAI Outdoor investiment 3 6,000 00
SAI Outdoor invesiment 4 4,300 00
SAI Outdoor Invesiment 5 3,400 00
SAI Outdoor invesiment 6 2.400 00
SAl Outdoor invesinent 7 1.900 00
SAI Ouldoor investment § 1.40000
SAl Ouidoor iInvesynent § 1.000 00
SAI Ouidaor investment 10 600 00
SA) Outdoor invesiment 11 35000
SAI Oultdoor | 12 25000
Rep [ , 52700
Integraied COT, mstalied 42000

Mulp (o Equp 6.200 00
Channel Unit invesiment, per subscry 12500
COT nvesiment par RT. installed 1.17000
Remote Teannal M (acior 090
Maxmum T s per cable 800
T1 repester specng, a8 3200
Aenal T1 sttenuaton, dBAN 630
Buned T1 sttienuston, dBAN 500
Feader sieering ensble FALSE
Men 190der route/sy Mulipher 1
Rectanguiar dusier switch FALSE
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Pesahatd
Plow Frachon - 0
Plow Fracton - §
Plow Fraclon - 100
Plow Frachon - 200
Plow F racton - 650

Tronch Per Ft - 850 000 Plow Fraction - 850
Trench Per Ft - 2550 000 Ptow F raction - 2550
Trench Pexr Ft - 5000 000 Plow Fracuon - 5000
Trench Per F{ -10000 000 Plow Fracon - 10000
Backhos Trench Fracton - 0 000 Plow Per Fi1 - 0
Backhos Trench Frachon - 5 000 Plow Pel F1- 5
Backhoe Trench Fractkon - 100 [1]1:] Piow Per F1 - 100
Backhoe Trench Fracson - 200 000 Plow Per Ft - 200
Backhoe Trench Fracson - 650 000 Plow Per Fi - 650
Backhoe Trench Fracwon - 8950 000 Plow Per FI - 850
Backhoe Trench Frackon - 2550 000 Plow Per Ft- 2550
Backhoe Trench Frecson - 5000 000 Plow Per 1 - 5000
Bacunoe Trench Fracyon -10000 000 Prow Per Ft - 10000
Backhos Trench Pes Ft - 0 000 Trench Per F1-0
Bachhoe Trench Pes FL - § 000 Tranch PerFt. 5
Backhoe Trench Per Ft - 100 000 Trench Per Fi - 100
Backhoe Trench Per F\ - 200 000 Trench Per Ft - 200
Backhoe Trench Per Ft - 650 000 Trench Per Ft - 650
Bacxnoe Trench Per Ft - 850 000 Yrench Per Ft - 850
Backhoe Trench Per Fi - 2550 000 Trench Per FL- 2550
Backhos Trench Per Ft - 5000 000 Trench Per Fit - 5000
Backhoe Trench Per Fi -10000 000 Trench Per Fi -10000
Hand Teench Frackon - 0 000 Backhoe Trench Fraction - 0
Hand Trench Fracvon - § 000 Backhoe Trench Frackon - 5
Hand Trench Fracson - 100 000 Bachhos Trench Frackon - 100
Hand Trench Frackon - 200 000 Backhos Trench Fracson - 200
Hand Trench Frackon - 850 000 Backhos Trench Frackon - 650
Hand Trench Fracson - 850 000 Backhoe Trench Frackon - 850
Hand Trench Frackon - 2550 000 Backhoe Trench Fracon - 2550
Hand Trench Fracson - 5000 000 Backhos Trench Fraction - 5000
Hand Trench Fraceon - 10000 000 Backiwe Trench Fiackon - 10000
Hand Trench Per Ft -0 000 Backhoe Trench Per Ft - 0
Hand Trench Per Fi - 5 000 Backhoa Trench Per Fi - 5
Hand Trench Per Ft - 100 000 Backhoe Trench Per Fi - 100
Hand Trench Per Ft - 200 000 Backhoe Trench Per F1 - 200
Hend Trench Per F( - 650 000 Backhoe Trench Per F1 - 650
Hand Trench Per Ft - 850 000 Backhoe Trench Per Fi - 850
Hand Trench Per FI - 2550 000 Backhoe Trench Per Ft - 2550
Hand Trench Per Ft - 5000 000 Backhoe Trench Pet Fi - 5000
Hand Trench Per Ft -10000 000 Backhoe Trench Per Fi -10000
CuVResiore Asphait Feacton - 0 000 Hend Trench Frachon -0
CuVRestore Asphal Frackon - 5 000 Hand Trench Frackon - §
CulRestiore Asphalt Frackon - 100 000 Hend Yrench Frackon - 100
CulRestore Asphait Fracson - 200 000 Hand Trench Frackon - 200
Cut/Restore AsphaN Frackon - 650 000 Hand Trench Frackon - 650
CuVResiore Asphal Frackon - 850 000 Hand Trench Feaction - 850
CutResiors Asphalt Fraceon - 2550 000 Hand Trench Frackon - 2550
CutResiore Asphalt Fracton - 5000 000 Hand Trench Fraceon - 5000
Cut/Restore Asphait Frschon -10000 000 Hand Trench Frackon -10000
CuVRestore Asphall Per Fi - 0 000 Hend Trench Per £t - 0
CuvResiore Asphalt Per Ft - § 000 Hend Trench PerFL-§
CutResiore Asphait Per Fi - 100 000 Hand Trench Per Ft - 100
Cul/Resiars Asphakt Per Ft - 200 000 Hand Trench Per Ft - 200
Cut/Restore Asphah Per Fi - 650 Q00 Hand Trench Per FI - 650
CutResiore Asphatt Per Ft - 850 000 Hand Trench Per Ft - 850
CutRestore Asphait Per Ft - 2550 000 Hand Trench Per FI - 2550
Cul/Restore Asphal Per Fi - 5000 000 Hand Trench Per Fi - 5000
CuRestore Asphat Per Ft - 10000 000 Hand 1rench Per Ft -10000
CuRestore Concrate Frackon - 0 000 Bore Cable Frackon - 0
CuiRestoie Conciete Fracton - 5 000 Bure Cabie Frackon - 5

000 tore Cabie Fracvon - 100

Cut/Resiore Conciels Fracton - 100

nan

Urua (" ahia Frachon . 200

cev-CL
CBV-FSL
cov-L
CBV-LFS
CBVAS
CAV-MUCK
CBV-SCL

_|cevsu

CBV-SL
CBV-VFS
cex
CBxX-CL
caxL
CBX-SiL
CBX-SL
CBX-VFSL

_Jce

CIND

CL

(o]

CN
CN-CL
CN-FSL
CN-L
CN-SICL

_onsn

CN-SL
CNV
CNV CL

CNV L

Bouidery & Fine Sendy Loam
Bouldery & Loam
Bouldery & Sandy Loam
Bouldery & Suty Clay Loam
Bouldery & Sandy Loam

Very Bouidery

Very Bouidery & Fine Sandy Loam
Very bouldery & Loamy

Very Bouldery & Loamy Send
Very Bouidery & Sét

Very Bouldery & Sandy Loam
Extremely Bouldery

Exwemely Bouldery & Fine Sandy Loam
Exvemely Bouldery & Loamy
Exramaely Bouldery & S Loam
Exvemely Bouldery & Sandy Loam
Clay

Cobbly

Cobbly & Clay
Cobibly & Clay Loam

Cobbiy & Coarse Sendy Loam
Cobbly & Fine Sand

Cabbly & Fine Sendy Loam
Cobbly & Loamy

Cobbiy & Loamy coarseSand
Cobbly & Loamy Sand
Cobbly & Sand
Cobbly & Sandy Clay Loam
Cobbiy & Sity Clay Loam
Cobbly 8 St Loam
Cobbly & Sandy Loam

Anguiar Cobbly

Anguiar Cobbly & Fine Sandy Loam
Very Cobbly

Very Cabbty & Clay

Very Cobbly & Clay Loam

Very Cobbly & Fine Sandy Loam
Very Cobbly & Loamy

Very Cobbly & Fine Loamy Sand
Very Cobbly & Loamy Send
Vary Cabbly & Muck

Very Cobbly & Sandy Clay Losm
Very Cobbly & St

Very Cobbly & Sendy Loam
Very Cobbly & Very Fine Sand
Extromety Cobbly

Exvemety Cobbly & Clay
Extremely Cobbly Loam
Extremaly Cobbly & St
Extremety Cobbly 8Sandy Loam
Exvemely Cabbly Very Fine Sendy Loam
Coprogenous Earth

Cwnders

Clay Loam

Cemented

Channery

Channery & Clay Loam
Channery 8 Fine Sandy Loam
Channery & Loam

Channaery & Sty Clay Loam
Channery & Sily Loam
Channery & Sandy Loam
Very Channery

Very Channery & Clay

Very Channery & Losn
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CuVRestore Concrele Fraction ; 5000
CutResiore Concrate Frachon - 10000

Cut/Restore Concrete Per F1- 0
CutRestore Concrete Per Fi - 5
CuvResiore Concrele Per FI - 100
CuvRestare Concrete Per Ft 200
CutRestore Concrete Per Ft - 650
CutRestore Concrete Per F1 - 850
CuvRestore Concrete Per Fi - 2550
CutResiore Concrete Per 1 - 5000
CuR Ci Per Ft - 10000

T EREY

Bore Cable Fracton - 5000
Bore Cable Fraction - 10000

Bore Cable Per Ft - 0
Buie Cable Per FI - 5
Bore Cable Per £t - 100
Bore Cable Per FU- 200
Bore Cable #'er Fi - 650
Bore Cable Per FU - 850
Bore Cabie Per FI - 2550
Bore Cable Per F1 - 5000
Bore Cable Per £1 - 10000

CutReslore Sod Fracson - 0
CulRestore Sod Fracton - $
CutRestore Sod Fracson - 100
CutRestore Sod Frackon - 200
Cut/Restore Sod Frackon - 650
CuvRestore Sod Frackon - 850
CulRestore Sod Fracuon - 2550
CuVRestore Sod Fracton - 5000
CuRestore Sod Fracton -10000

CulRestoie Sod Per Fi - 0
CuVReslore 500 Per Fi - 5
CuvRestore Sod Per Fi - 100
CuvRestore Sod Per f1 - 200
CuvReslore Sod Per Fi - 650
CuvRestors Sod Per Ft - 850
CuVRestore Sod Per FI - 2550
CuvRestore Sod Per Ft - 5000
CulResiore Sod Per Fi -10000

Pavement Siabizekon Per Fi - 0
Pavement Stebizason Per F1 - 5
Pavement Stabizason Per Ft - 100
Pavement Sisbizeton Per Fi - 200
Pavement Stabiszewon Per Ft . 850
Pavement Siabizakon Per Fi - 850
Pavement Stabwzsson Per F{ - 2550
Pavement Stabizevon Per Fi - 5000
Pavemant Stabmzason Per Ft -10000

Owt Stabsizeton Per Fi - 0
Oin Siabizewon Per FL - 5
Dwt Stabmzabon Per Ft - 100
Dwt Stabszaon Per Fi - 200
Dwt Stabszabon Per Ft - 650
Dwt Stabszanon Per Ft - 850
Dwt Stabizaon Per Ft - 2550
Dt Stabizstion Per Fi - 5000
Dt Stabizeson Per Ft -10000

Push Pipe/Pull Cable Fraction - 0
Push Ppa/Pull Cable Fraction - 5
Push PipePull Cable Fracuon - 100
Push Ppe/Pull Cable Fracton - 200
Push Pipe/Pull Cable Fracton - 650
Push Pypa/Pull Cable Frackon - 850
Push Ppe/Pull Cable Fracuon - 2550
Push Pye/Pull Cable Fracson - 5000
|Push Ppe/Pull Cable Fraction -10000

Push Pype/Pull Cable Per Ft- 0
Push Ppe/Pull Cable Per Fi - 5
Push Pipe/Pull Cable Per Ft - 100
Push Pipe/Pull Cable Per FI - 200
Push PpeFull Cable Per Ft - 650
Push Pye/Pull Cable Per Fi - 850
Push PpePull Cable Per Fi - 2550
Push Pype/Pull Cabie Per Ft - 5000
Push Pipe/Pull Cable Per F1 - 10000

000

Cut/Restore Asphait Fracton - 0
CuURestore Asphait Fraction - $
CutRestore Asphail Frackon - 100
CuVRestore Asphalt Fraceon - 200
CutResiore Asphalt Fraceon - 650
CutRestore Asphait Frackon - 850
CulRestore Asphait Fracson - 2550
CutResiore Asphalt Fracton - 5000
CuvRestore Asphatt Fraction -10000

000 |CuvResiore Aspheit Per Ft - 0

000
000
000
000
000
000
000
000

Cut/Restore Asphait Per Fy - §
CutRestore Asphalt Per Fi - 100
CutResiore Asphalt Per Ft - 200
CuVRestore Asphall Per Fi - 650
CulRestore Asphait Per F( - 850
CubRestore Asphait Per Ft - 2550
Cut/Restore Asphaht Per Ft - 5000
CuVRestore Asphalt Per F1 -10000

[Sumple Backh - 0
| Back - §

| Simpie Backs - 100
| Simple Backs - 200
| Simple BackM - 650
Sumpte Backh - 650
| Simpte Backst - 2550
| Simpie Backi - 5000
Suple Back -10000

000
000
000
000
000
000
000
000
000

Cul/Restore Concrete Frackon - 0
CuResiare Concrete Frackon - 5
CuRestare Concrele Fracvon - 100
Cul/Restore Concrete Fracton - 200
Cut/Restore Concrete Frackon - 650
Cu/Resiore Concrete Fracon - 850
Cut/Resiore Concrele Fracon - 2550
Cut/Restore Concrete Fracton - 5000
CutRestore Concreie Frackon -10000

CutRestore Concrete Per Fi - 0
Cut/Restore Concrets Per F1 - 5
Cul/Resliore Concrete Per Fi - 100
Cut/Restore Concrete Per FI - 200
CutResiore Concrete Per Fi - 650
CutRestore Concrete Per Ft - 850
CuVRestore Concrete Per Fi - 2550
CutReslore Concrete Per £1 - 5000
CuVResiore Concrete Per 1 - 10000

[CuResiore Sod Fracion 0

Cut/Restore Sod Fraction - 5

000 [CNX-SL
000~ |COS

000 jcOsL
000 |cr

000 |CR1

000 [CRsSICL
000 |CRSI
000 |cRSL
000 [CRC

000 __{CRV

000 JCRVL
000 |CRv-SIL
000 |CRX

000 [CRX-SWL
000 |oE

000 |fB

000 {FINE
000 |FL

000 __|FLFSL
000~ fFLL

000 |FLSIC
000 |FLSICL
000 [FLSK
000 |FLSL
000 |V

000 |FLV-COSL
000 |Fvie
000 __JFLV-SICL
000~ |FLv-SL
000 lFx

000 |FXL
000 [FRAG
000 |FS

000 |FsL

000 |G

000 JGR

000 _J GR-C
000 |GR-CL
000 [GRCOS
000 |GR-COSL
000 |GRFS
000 JGRFSL
000 [GR4
000 [GR4COS
000 [GRAFS
000__|GR4S
000~ |GR-MUCK
000 [GRS
000 [GR-SCL
000 JGR-SIC
000 |GR-SICL
000 {GR-SK
000 [GR-SL
000 [GR-VFSL
000__|GRC

000 |GRF

000 |[GRF-SL
000 |GRV

000 [GRV-CL
000 |GRvcOS
000 |GRV-COSL
000 [GRV-FSL
oo |GRv4
000 _[GRVACOS
000~ |GRVLS
000 [GRVS
om  IGRV-SCL

Extremely Channery & Sandy Loam
Coarse Sand

Coarse Sandy Loam

Chenty

Cherty & Loam

Cherty & Sity Clay Loam
Cherty & Sity Loam

Cherty & Sandy Loam

Coarse Cherty

Very Cherty

Very Cherty & Loam

Very Cherty & Sity Loam
Exwremely Cherty

Extremely Cherty & Siity Loam
Dratomaceous Earth

Fionc Matenal

Fine

Flaggy

Flaggy & Fine Sandy Loam
Flaggy & Losm

Fiaggy & Sy Clay

Flaggy & Sty Clay Loam
Flaggy & Sty Loam

Fiaggy & Sandy Losm

Very Flaggy

Very Flaggy & Coarse Sendy Loam
Very Flaggy & Loam

Very Fiaggy & Saty Clay Loam
Very Flaggy & Sandy Loam
Extremely Flaggy

Exvermely Flaggy & Loamy
Fragmental Matenad

Fine Sand

Fune Sendy Loam

Gravel

Gravelty

Gravel & Clay

Gravel & Clay Loam

Gravel & Coarse Sand

Grevel & Coarse Sandy Loam
Geavel & Fine Sand

Gravel & Fine Sandy L oam
Gtavel & Loam

Gravel & Loamy Coarse Sand
Gravel & Loamy Fine Sand
Gravet & Loamy Sand

Geravet & Muck

Gravel § Sand

Gravel & Sandy Clay Loam
Gravel & Sty Clay

Gravel & Sity Clay Loam
Geavel & Sity Loam

Gravel & Sandy Losm

Gravel & Very Fine Sandy Loam
Cosrse Gravelly

Fine Gravel

Fine Gravel Sity Loam

Very Gravelly

Very gravelly & Clay Loam

Very Gravetly & coarse Sand
Very Giavelly & coaise Sandy Loam
Very Giavelly & Fine Sandy Loam
Vary Giavety & t oam

Very Gravelly & Loamy Coarse Sand
Vary Gravelly & Lomny Sand
Very Giavelly & Sand

Very Gravelly 8 Sandy Clay L oain
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Buried Excavation/Réstorstion -
CutReslore Sod Fraction - 850 GRV-SL lory Gravelly & 1 1
CulResture Sud Frackon 2550 000 |GRV.VFS Very Gravelly & Very Fins Sand 1 1
CutHestore Sod Fracton - 5000 000 |GRV.VFSL Very Gravelly & Vary Fime Sandy Loam 1 1
CutRestors Sod Fraction 10000 000 _ |GRX Exvemaly Gravelly 1 t
CutHesiore Sod Per F1-0 000 |GRX.CL Exwemely Gravelly & Coarse Loam 1 1
CutRestoie Sod Per Ft - 5 000 GRX-COS Exvemely Gravelly & Coarse Sand " 1
CutRestore Sod Pec Fi1 - 100 000 GRX -COSL Exwemely Gravelly & Coarse Sandy Loam 1" 1
Cutitestore Sod Per Ft - 200 000 GRX-FSL £ xtremely Graveily & Fine Sand Loam " 1
CutRestore Sod Per Ft - 650 000 |GRXL Exremely Gravelly & Losm 1" ]
CutRestore 500 Per FI 850 000 {GRX-LCOS Exwemely Gravelly & Loamy Cosrse " 1
CuvRestore Sod Per Fi - 2550 000 |GRx-tS Extremely Gravelly & Loamy Sand 1" 1
CutRestore Sod Per Fi - 5000 000 GRX-S Exwromely Gravelly & Sand " \J
CuVRestore Sod Per Fit - 10000 (/] ()0___4 GRX-SiL Exwemely Gravelly & Sity Loam t 1
Restoration Not Requwed - 0 000 GRX-SL Exwvormely Gravelly & Sandy Loam 11 1
Restoration Not Requiced - 5 000 GYP Gypsderous Matenal 12 1
IRestoralion Nol Required - 100 000 HM Hemc Matenal 1 1
Restoration Nol Requwred - 200 000 ICE ice or Frozen Sod 15 ]
Restoration Not Requwed - 650 000 IND Indursted 12 1
R Not Requwred - 850 000 L Loam 1 1
Restorabon Not Required - 2550 000 [LCOS Loamy Coarse Sand 1 1
Restoration Not Requared - 5000 000 LFS {Loamy Fine Sand 1M 1
Restorstion Not Required - 10000 000 _ |tS Losmy Sand 1 1
Swmple BackM - 0 000 |uwrs Loamy Very Fine Sand 1 )
Swnple Backfll - 5 000 MARL Mar 1 1
| Simple Backns - 100 000 |MEOIWUM Medum Coarse 1 1
Sumple Backht - 200 000 MK Mucky . 1 1
| Sunple BackM - 650 000 MK-C Mucky Clay 1 t
Sunpie Backl - 850 000 MK-CL Mucky Clay Loam 1 1
Sunple Backf - 2550 000 [MKFS Muck & Fne Send 1 t
[Sumple Backi - 5000 000 [MK-FSL Much 8 Fine Sandy Loam ] 1
|Sumple Backhilt - 10000 000 MK-L Mucky Loam 1 1
MK LFS Mucky Loamy Fine Sand t '
MKAS Mucky Loamy Send 1 1
MK-§ Muck & Send t 1
MK-S) Mucky & Sy 1 1
MK-SICL Mucky & Sitty Clay Loam ] 1
MK-SI Mucky Sit 1 ]
MK-SL Mudhy & Sandy Loam 1 1
MK-VFSL Mucky & Very Fine Sandy Loam ] 1
MPT Mucky Pest 1 '
MUCK Muck 1 1
PEAT Peat ] 1
PY Peaty 1 1
RB Rubbly 15 1
RB-FSL Rubbty Fine Sandy Losm 5 t
S Send 1 [}
SC Sandy Clay 1 1
SCL Sandy Clay Loam 1 1
SG Sand & Gravel ' 1
SH Shely 1 t
SHCL Shaly & Ciay 1 1
SHL Shaie & Loam 1 t
SH.SICL Shaly & Sdty Clay Loam 1 1
SH-SiL Shaly & Sit Loam 1 1
SHV Very Shely 15 1
SHV-CL Very Shaly & Clay Loam 15 '
SHX Exvemely Shaly b4 1
Sl S 1 1
SIC Swty Cley 1 1
SICL Sty Clay Loam 1 1
s Sit Loam 1 1
SL Sandy Loam 1 ]
SP Sapnc Malenal 1 1
SR Swauhed 1 !
ST Stony 1 '
StC Siony & Clay ' 1
<rL.el Stuny 8 Clay Loan ' '
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STsicL Stony & Séty Clay Loam RN . N ey
ST-Sit Stony & St Losm 1 1 ’
SI-SL Siony & Sendy Loam 1 ]
:;vVFSL Stony & Sandy Very Fine Siity Loam 1R 1
v Very Stony a2 |7
:tvc Very Stony & Clay 12 t
s;z-CI. Very Stony & Clay Loam 12 1
SWISL Very Stony & Fine Sandy Loam 12 1
s Very Stony & Loamy 12 \
el Very Stony & Loamy Fine Sand 12 '
Very Slony & Losmy Sand 12 1
gx.:m Very Stony & Mucky Peat 12 1
s'v:ssz Very Stony & Muck 12 1
v Very Stony & Sty Clay Loam 12 1
-SiL Very Slony & Sity Loam 12 1
STV.SL Very Stony & Sendy Loam 12 1
gv-vFSI. Vary Stony & Very Fine Sandy Loam 12 1
X Exremely Stony 13 \
g;xc Exvvemely Stony & Clay 13 L}
Sl’:g:.)s Exvemely Stony & Clay Loam 13 1
ioprid Exwvemely Stony & Coarse Sand 13 1
plepiny Exvomaly Stony & Coarse Sand Loam 13 1
ptlopd Exvemely Stony & Fine Sandy Loam 13 1
SIX:LCOS Exvemely Stony & Loamy 13 1
s Exvemely Stony & Loamy Coarse Send 13 1
4 Exvemely Stony & Losmy Sand 13 \

’ s;x-uucx Exvemely Stony & Muck 13 [
:1:::& Extremely Siony & Sity Clay 13 1
hon Exwemely Stony & Sity Clay Loam 13 1
plopey Extromely Stony & Sity Loam 13 1
er Extromely Stony & Sandy Loam 13 1
o -VFSL g‘:’MMlMFMMLM 13 ]
SY-L Sisty & Loam : :
SY-SiL Siaty & Sity Loam 3 1
SYV Very Staty 35 '
o e e Vo
uwa Unweathwred Bedrock 2
VAR Vanasble X

1 1
VFS Very Fine Send 1 1
VFSL Very Fine Sandy loam 1 1
wB Weathered Bedrock 3 1
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Docket No UM 6U0d

HAI Model Release 5.0NV - Expense Module
Wire Center Level Calculatlons UNE Costs Staff Run for Nevada Bell
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i '*' = Cdicy b ". 0 3 3 '.' Tranaport  Common
. ! Pl Iy b e g . Dwet  UnitCosiper Tranarmawon  Tandem
. : 9 Pt e VW fS i!fk mp Unit Cosl per  Switching
o : _ .‘ i . ey . R A.'Llﬁ,_,.,‘ui_ WY RO e Uit Cout v+, ! ”J- Nt Unlt Cost
AUSTNVIY ]S 218088 § 054 § 6600 $ e s 732 8 000148 §$ 000025 $ 000178 $ 1021929 $ 112460 $ 011196 $ 331 § 000033 § 021838 $ 000000 $ 011196 § 00Ny § OUNXM
BAKRNVIY |8 27238 8 052 § 8726 § 687 3 368 § 000400 S 000035 § 000172 $1900372 § 60958694 $ 008060 $ 977 $ 000097 $ 026020 § 000000 $ O0OBOG0 $ OWRkr, § LYY
atmTnviy s 1795 § 045 8 781 2413 § 364 § 00036 $ 000019 § 000166 § 45888 § 25906868 § 002588 $ 2196 $ 000219 § 003377 § 000000 $ 002587 § 0N, 3 VO
BIMINVIZ |8 17719 8 054 § 5950 %13 § 384 $ 000430 $ 000040 $ 000177 $3001793 § 80219348 § 007966 $ 530 § 000053 § 020710 $§ QO0000 $ 007986 $ UMNFY § VU™,
BITYNVI2 $ @ 05¢ $ 1369 § 929 3 547 $ 000613 S OO0DZ3 § 000182 § 172779 § 29056002 § 002093 § 4235 § 000422 $ 004595 § 000000 $ 002893 3 VoM, 3 VLI
cHathviy s 2815 3 052 593 § 04 s 13 § 000146 $ 000024 $ 000184 § 52041 §  B155560 $ 000812 $ 1346 $ 000134 §$ 001313 $ 000000 $ 000812 3 OLVIL § VOVAN
crReynvor s 638 § 042 3 234 8 156 3 148 $ 000141 § 000021 $ 000186 § 287§ 458460 $ 000046 $ 855 § 000085 $ 000076 § 00002 $ 000046 $ QUNHE § 0L/
csTvnviy s 7080 8 053 § 2767 § 93 3 366 § 000410 3 000027 $ 000179 § 643454 $ 50970620 $ 005075 $ 934 § 000093 § 010907 § 000000 $ 005074 $ OUUHY $ 000N
DKWRNVIY IS 42163 8 054 § 13549 3 B84 3 368 § 000413 § 000037 $ 000177 $2283900 § 88200360 § OOA761 § 1033 § 000103 § 026213 § 00OCO0 $ 0O0B78Y $ 0QUVIUI § 00U
OVINNVYY | 2542 8 047 8 479 3 1980 § 135 § 000139 § 000021 $ 000183 § 1600 § 992076 $ 000099 $ 996 § 000099 § 000116 $§ 000000 $ 000099 § OOULYE § VOUILY
ELY NVO1 s 2192 8 044 § 639 § 960 $ 354 § 000341 § 000019 $ 000162 $ 21308 § 17460817 $ 001738 § 1603 § 000160 $ 002630 § 000000 $ 001737 § 00015 § 000144
EMPRNVIT I8 3813 8 053 3§ 2070 $ 20540 8 150 $ 000168 § 000027 $ 000178 § 909159 § 65705174 § 006541 3 422 § 000042, § 013872 § 000000 $ 006541 3 0OV $ 0OOUII4
EURKNVIT |$8 5436 § 053 § 1635 § 5150 § 352 § 000395 § 000024 § 000I8) § 192072 § 29317000 § 002819 § 2236 § 000223 § 004812 $ 000000 3 002919 § 000218 § 000N
FLVYNVI2 $ 10600 $ 053 $ 4233 § 7893 § 503 § 000564 $ 000032 § 000176 $1523597 § 70485202 § 007017 $ 1363 § 000136, § 019626. 3 000000 $ 0070t/ $ 0QULOIYY § VOU/Y:
FRNUNVIY  f§ 16684 8 048 3 a04 § 825 § 137 §$ 000141 $ 000022 $ 000188 $ 2802 § 1897908 § 000169 $ 796 § 000079 § 000199 $ 000000 $ Q00169 $ OONZ/ $ OO00IN/
GABBNVIT |8 14878 3 053 § 4532 § 16085 § 502 § 000563 $ 000032 § 000178 $14390013 § 63548138 §$ 006327 $ 1363 § DOOTI6: S 018037° § 000000 $ 00627 § 00013 § 000K
WWInnvY s a3 s 054 3 IM s 1378 3 498 § 000558 § 000022 § 000184 §$ 107141 $ 50339297 $ 005012 § 5357 § 0C05)3 § 007618 § 000000 $ 005010 § VOUSY § 0UOINN
IMLYNV12 s 8759 § 053 § 4440 8 211 s 193 § 000216 § 000027 $ 000178 $ 510331 § 30040400 § 003867 $ 307 § 000031 § 008340 $§ 0QOOVOO $ 003867 § VOX/ § 00N
INSPNV12 s 1327 3 054 8 444 3 306 $ 553 § 000620 $ 000025 § 000182 $ 316554 § 46353411 § 004615 § 3656 § 000384 § (06346 $ 000000 $ 004614 $ OLLIY § OWIn
INVGNV11 s 689 § 042 § 23 s 302 § 149 S, 000142 § 000021 § 000188 $ 332 ¢ 394382 $ 0000390 $ 1118 § 000111 § 000044 § 000000 $ 000039 $ 0O0VIIWL § OO0UILY
tcwonvir s w825 8 052 $ 084 $ 569 § 135 § 000148 $ 000025 $ 000185 $ 101360 § 15670789 § 001560 § 834 § 000083 § 002788 $ 000000 $ 001560 $ GOUU/Y § OUOLY:
ttwinviy s 5163 8 052 § 1348 8 752 8 543 3 000596 § 000024 $ 000174 $ 568556 § 79007912 § 007866 $ 3750 § 000373 $ 033650 $ 000000 $ 007065 3 00UV, § OVUms.
LUNDNVI2 |8 15504 § 054 8§ 5318 § 18976 363 § 000407 § 000033 § 000178 $1442301 § 61291164 § 006102 $ 1165 § 000116 § 017675 $ 000000 § 006102 § 00011y 3 OLm
LVLCNVIY s mn2 s 053 $ 891 § 458 3 133 S 000148 $ 000022 $ 000183 $ 121111 § 43330315 $ 004314 § 517 § 000051 § 005518 § 000000 3 004313 $ OO0NME $ OOUIN
mcGLNvY fs e s 053 § 4045 § 1546 $ 361 § 000334 § 000024 § 000180 $ 259698 3 37689580 § 003752 $ 2077 § 000207 3 006591 § 000000 $ 003752 $ 00VLwZ § OWuAw
MINANY11 s 17287 § 054 § 5301 § 690 3 502 § 00053 § 000032 § 000V77 $1507191 § 78025923 § 007768 $ 1375 § Q00137 § 021732 § 000000 $ 007768 5 000134 3 0UU/m
PHRMNVIY IS 2409 8 054 3 a27 3 864 $ 164 § 000183 $ 000022 $ 000196 § 11673 § 10512123 $ 001047 § 566 § 000058 § 001174 § 000000 $ 001046 $ 0OVUS) $ OOUIGA
RENONVO2 |3 a9 s 040 § 195 332 8 151 $ 000139 § 000021 § 000169 $ 02 s 044353 $ 000004 $ 765 § 000076 $ 000007 $ 000005 § OOOUDE § 0000/7 $ VOUI/Y
RENONVIZ |8 654 § 049 $ 224 8 309§ 167 $ 000177 § 000024 $ 000211 § 626 740001 § 000074 $ 1012 § 000101 § 000088 $ 000000 $ 000074 $ VOLUGY § VOO
RENONVID  |$ 496 § 044 3 215 § 315§ 152 $ 000148 $ 000022 § 000197 $ 790 $ 1323418 $ 000132 § 18 § 000052 § 000148 $ ©GO0ODO1 § 000132 § 00U § OuUt/
RENONVI4 |$ 964 $ 047 3 376 $ 3o s 140 § 000143 § 000022 § 000198 §$ 247 8 259018 $ 000026 § 1167 § 000118° $ 000029 § ©O00000 $ DODOZE $ 00UHIE $ OOVUI/u
RENONVIS |8 758 % 039 § g7 358 § te4a $ 000129 § 000020 $ 000173 § 1172 § 930083 § 000093 § 17 $ 000051 § 000107 $ 000000 $ 0O000Y3 $ OULLSL § OUUISY
RNMTNVIY |8 6156 § 053 8§ 2474 % 680 § 129 § 000145 § 000023 § QO00I79 § 447625 § 70276084 § 006097 § 409 § 000041 § 011379 § 000000 $ 006997 § QUL $ OUNIus
SCR2NVIY |3 7288 8 054 § 2237 § e s 496 $ 000558 § 000028 3 000179 § 756699 $ 50250015 § 005000 § 1787 $ 000178 § 01307t § 000000 § 005000 § 00UI/S § O
SOVWWNVI1 8 1244 8 054 § 8% 3 1334 § 823 § 000923 § 000024 § 000101 § 340097 § 49150092 § 004004 $ 3150 3 000315 § 008279 $ 000000 § 004634 § 00OM § 0o
SNVYNVIT §8 1146 § 051§ 328 8 494 8 138 § 000149 $ 000023 $ 000205 § $73 8 480741 $ 000048 § 1564 § 00015 $ 000054 $ 000000 $ 000048 § QUUIHZ § 0V0V//
sPRKNVEY |3 s21 $ 043 § 233§ 362 § 148 $ 000143 $ 000022 $ 00019} § 537 3 920568 $ 000093 § 696 § 000069 § 000123 $§ 000002 § 000092 $ OQOWMY § OULUIe,
sPRKNVIZ |8 682 § 051§ 244 8 332 s 142 $ 000156 $ 000025 $ 000215 $ 2050 § 185056 § 000118 $ 1907 § 000190 $ 000139 § 000000 § 000118 § OQUIN, § 0L
STEONVHY [$ 1154 8 048 § 326 8 308 § 138 § 000143 § 000022 3 000198 $ 250 § 250491 § 000026 $§ 1190 §$ 000119 § 000029 $ 000000 § 000026 $ OOUIIL § OLN/L
SVSPNVI1 ks 2626 3 050 § 519 $ 027§ 136 § 000j47 § 000022 $ 000188 § 16400 § 5110812 $ 000509 § 977 8§ 000097 § 000649 § 000000 $ 000509 3 VU $ UDVIH
VERDNVIY |8 1684 3 051 567 § 298 $ 161 $ 000166 § 000022 § 000186 § 55076 § 19551350 $ 001946 § 634 § 000083 $ 002438 $§ 000000 § 001946 $ 0OOWSs § OOUIEn
VRCYNVI2 |§ 1854 8 053 § 419 a70 8 Y41 § 000156 § 000024 § 000197 $ 27929 § 6968921 $ 000694 § 1903 § 000109 $ 000952 § 000000 § 00064 § Ouotrd 3 DOIum
WASONVIY 8 2030 § 04 403 3 579 § Y37 § 000145 § 000022 § 000191 $ 2765 $ 1610810 § 000160 § 1485 § 000148 § 000188 $ 000000 § 000160 § OnIe, 3 Ownn
WNMCNVO1 |8 1598 8 048 3 445 8 690 § 200 § 000203 § 000021 $ 000182 § 4695 § 3805895 § 000388 § 1216 § 000121 § 000436 § 000000 § 000388 3 LOUIIL § OOV
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UNE LOOP COSTS FOR NEVADA BELL

PUCN Staff Run

Distribution Concentrator  Feeder Total

clli Unit Cost Unit Cost Unit Cost Loop Cost
AUSTNV1t $ 21886 § 66.00 $ 4482 $ 32968
BAKRNV11 $ 27238 $ 8726 $ 1687 $ 376.51
BTMTNV11 S 1795 § 781 $ 24138 4989
BTMTNV12 $ 177.19 § 5950 $ 36133 $ 598.02
BTTYNV12 S 4133 $ 1369 $ 492911$ 104.31
CHBTNV11 $ 2815 § 593 $ 1042[9% 4451
CRCYNVO1 $ 6.38 § 234 § 356||$ 12.28
CSTVNV11 $ 7880 $ 2767 $ 39311$14578
DKWRNV11 $ 42163 $ 13549 $ 3684 $ 593.96
DYTNNV11 $ 25.12 § 479 $ 1980||$ 49.70
ELY NVO1 $ 2392 § 639 '$§ 960{% 39.91
EMPRNV11 $ 38.13 § 2070 $ 20540 $ 264 .23
EURKNV11 S 5436 $ 16.35 § 5158 $ 122.29
FLVYNV12 $ 108.00 $ 4233 $ 7993|$ 230.26
FRNLNV11 $ 1684 § 404 $ B825[% 29.14
GABBNV11 $ 148.78 $ 4532 $ 16085 $ 354.94
HWTHNV11 $ 1143 § 334 $ 1376|$ 2854
IMLYNV12 $ 87.59 $ 4440 $321.11]$ 453.10
INSPNV12 $ 1327 $ 444 $ 30618 2078
INVGNV11 $ 689 § 231§ 302||% 1223
LCWDNV 11 $ 16.25 § 094 $§ 569||% 2289
LTWLNV13 $ 5163 § 1348 $ 3752 $ 102.63
LUNDNV12 $ 15504 $ 5318 $ 189.76 || $ 397.99
LVLCNV11 $ 3272 § 891 $ 1458 $ 56.21
MCGLNV11 $ 11891 § 4045 $ 1546 $ 174.82
MINANV11 s 17287 $ 5301 $ 3690 $ 262.77
PHRMNV11 S 2409 $ 427 $ 864 % 37.00
RENONVO02 $ 491 § 185 $ 33248 10.18
RENONV12 $ 654 § 224 $ 309(% 1187

Attachment LB-4
Testimony of Dr. Blank
Docket No. 98-6004

Nevada Bell Run
Distribution  Concentrator  Feeder " Total Loop
Unit Cost UntCost  Unit Cost Cost
$ 68758 $ 16249 $ 8473[1$ 93480
$ 84022 § 22415 $ 4535)}8 1,109.72
$ 5074 $ 2176 $ 51593$ 124.08
$ 55338 § 14941 $66513018% 136791
$ 11688 $§ 3786 $§ 9143Q$ 246.17
$ 6120 $ 1795 $ 30.78)$ 109.93
$ 1860 $ 683 $ 667|S 3210
$ 24011 $ 7149 $ 9098J|$ 40258
$ 131835 § 34142 § 8377]$ 174354
$ 5983 §$ 13.73 § 3753}S 111.09
$ 6989 § 1908 $ 181618 107.12
$ 10856 $ 60.05 $367.02[$ 54464
$ 160.37 $ 4280 $ 980418 30122
$ 33292 $ 10429 $ 151908 589.10
$ 4035 § 1316 § 1556 “ $ 69.08
$ 47078 § 11846 $29913($ 88837
$ 3223 § 937 § 25449 67.04
$ 267.53 § 12769 $589.13[$ 98435
$ 3374 § 1034 $ 6.10)$ 50.18
$ 1786 $ 682 $ 5669 30.34
$ 3958 § 1183 § 5269 56.68
$ 15436 § 3891 $ 8084113 27412
$ 47889 § 14545 $ 337.31 Ll $ 96165
$ 9980 $ 2417 §$ NAT|S 155.13
$ 36500 § 9901 $ 27.20[$ 49121
$ 54164 $ 13191 $ B8344[|S 75699
$ 56.23 §$ 10.73 § 1892 $ 87.89
$ 16.26 $ 547 $ 654|% 28.28
$ 1892 § 636 $ 685(% 3213
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RENONV13 $ 49 $ 215 $ 3150s 1026]]$ 1621 §$ 601 $ 601[S 28.22
RENONV14 $ 964 $ 376 $ 301s 1642]]|$ 2287 $ 1013 $ 7.180$ 40.18
RENONV15 $ 758 §$ 397 $ 3580s 1513]}S 1886 $ 1050 $ 1027 3963
RNMTNV11 s 6156 $ 2474 $ 8680[l$173.11]}s 18841 § 7324 $17412Q$ 43578
SCRZNV11 $ 7268 $ 2237 ¢ 3743)|$13248) |8 21942 § 6508 $ 8610f$ 37060
SDVYNV11 s 1244 $ 830 $ 3334||$ 5408)1]S 36.72 $ 1867 $ 60028s 11542 ;
SNVYNV11 $ 1146 $ 328 $ 494|$ 1068]1(S$ 2749 §$ 1034 $ 1059fS$ ‘_48.,431" - f}\
SPRKNV11 $ 527 $ 233 $ 362flls 1122]1]s 1854 $ 651§ "'6.94"J$ * 3199 .
SPRKNV12 S 682 $ 244 $ 332l 12591 }S$ 2093 $ 832 $ 57208 - 3497 ; '
STEDNV11 3 1154 $ 326 $ 308]s 1788] ]S 2658 $ 964 $ 6850S% "~ 4307 r
SVSPNV11 $ 2626 $ 519 $ 1027]|$ 41.72]|$ 5693 §$ 1593 § 2510} $ 97.97 | v ot
VERDNV11 s 1684 § 567 $ 998[ls 3249}1|S$ 431 $ 1415 $ 1918(S 77.65
VRCYNV12 $ 1854 $ 419 $ 4A70ll$S 2743]]S 4110 $ 1071 $ 9.731S 61.55
WASONV11 3 2030 § 403 $ 579||$ 3013]|S 4252 $ 994 $ 11.01)$ 63.47
WNMCNVO1 [|'$ 1596 $ 445 $ 690fls 2731]|S 4226 $ 1181 $ 1431)$ 68.38




Nevada Bell Rate of Return Comparisons

ROR COMPARISON ON LOOP COSTS FOR

clli

AUSTNV11

BAKRNV11
BTMTNV11
BTMTNV12
BTTYNV12
CHBTNV11
CRCYNVO1
CSTVNV11
DKWRNV11
DYTNNV11
ELY NVO1
EMPRNV11
EURKNV11
FLVYNV12
FRNLNV11
GABBNV11
HWTHNV11
IMLYNV12
INSPNV12
INVGNV11
LCWDNV11
LTWLNV13
LUNDNV12
LVLCNV11
MCGLNV11
MINANV11
PHRMNV11
RENONV02
RENONV12
RENONV13
RENONV1i4
RENONV15
RNMTNV11
SCRZNV11
SDVYNV11
SNVYNV11
SPRKNV11
SPRKNV12
STEDNV11
SVSPNV11
VERDNV11
VRCYNV12
WASONV11
WNMCNVO01

NEVADA BELL

Staff Run at 11.25% ROR] Staff Run at 9.29% ROR

PO AP DDAODODPOPDDODPI DDA OO A DDPP DO OOODNDPOONPDPNOONNOOOPA N

Total Loop Cost

12.23
22.89
102.63
397.99
56.21
174.82
262.77
37.00
10.18
11.87
10.26
16.42
15.13
173.11
132.48
54.08
19.68
11.22
12.59
17.88
41.72
32.49
27.43
30.13
27.31

NP AP DD DD DD DDDD DDA DD DD DDA DDODLPLOALADDPIDDNOPPLPANPOONON

Nevada Beli 1

Total Loop Cost

10.96
20.40
90.20
348.16
49.66
154.88
232.41
32.71
9.13
10.64
9.21
14.67
13.50
151.54
116.73
47.34
17.49
10.04
11.28
15.96
36.84
28.73
2437
26.72
2427

PO PP DADPADPD DD DO DD DD DDV DODPANDNVLDANDIOLLVILVOANLILOLN

Attachment LB-5
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9.29% ROR run minus
11.25% ROR run

(37.97)
(42.51)
(6.12)
(77.18)
(12.89)
(5.22)
(1.30)
(17.26)
(67.27)
(6.10)
(4.58) .
(35.15)
(14.93)
(27.85)
(3.32)
(44.11)
(3.43)
(59.44)
(2.21)
(1.27
(2.49)
(12.44)
(49.82)
(6.55)
(19.95)
(30.36)
(4.30)
(1.05)
(1.23)
(1.05)
(1.75)
(1.63)
(21.57)
(15.75)
(6.74)
(2.19)
(1.18)
(1.31)
(1.92)
(4.88)
(3.76)
(3.05)
(3.41)
(3.05)




Public Utilities Commussion ot Nevada
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AFFIRMATION
STATE OF NEVADA )

. SS.
CARSON CITY )

LARRY BLANK, being first duly sworn, deposes and says:

That he is the person identified in the Prepared Testimony on file in Docket No. 98-
6004, and the exhibits applicable to his Prepared Testimony; that such Testimony and exhibits were
prepared by or under his direction; that the answers and information set forth therein are true to the
best of his own knowledge and belief, and that if asked the questions set forth therein, his answers
thereto would, under oath, be the same.

. - 7
- ‘-n/‘""w P ZQ,4-

P
r. -

LARRY BLANK

SUBSCRIBED and SWORN to before
me this _{ day of July, 1998.

//flL /[ZZ /{/z

Notary Pubhc
LSS Bl teiindt
S “ZINA MARIE ROBERTS X
3 %R\ NOTARY PUBLIC - NEVACA E

Mg Asct Recorded in CARSON CiTY

sy Appt Exp. March 27. 1999 M
iz ’JJM/W/////”




PROOF OF SERVICE

I hereby certify that | have this day served the foregoing Testimony of Larry Blank. in
Docket No. 98-6004, upon all Parties.of Record in the proceeding by delivering to the Nevada
Department of Administration copies thereof. properly addressed. for mailing to the following:

James Riley
NEVADA BELL
P.O.Box 11010
Reno, NV 89520

Michael Hurst, Esq.

AT&T COMMUNICATIONS
795 Folsom Street, Room 670
San Francisco, CA 94107

John Frankovich, Esq.

McDONALD, CARANO, et al.

241 Ridge Street, 4th Floor
Reno, NV 89520

Ann C. Pongracz, Esq.
SPRINT OF NEVADA
330 S. Valley View Blvd.
Las Vegas, NV 89152

David Gabel
Scott Kennedy

GABEL COMMUNICATIONS

31 Stearbs Street
Newton Center, MA 02159

John W. Bogy, Esq.
NEVADA BELL
P.O.Box 11010
Reno, NV 89520

James T. Endres

AT&T COMMUNICATIONS
5250 S. Virginia St.

Reno, NV 89502

Kent F. Heyman, General Counsel
Marilyn H. Ash, Assoc. Legal Counsel
MGC COMMUNICATIONS, INC.
3301 North Buffalo Drive

Las Vegas, NV 89129

Kim Dismukes
5688 Forsythia Avenue
Baton Rouge LA 70808

DATED at Carson City, Nevada, this 1st day of July, 1998.

=1 ' CANIZLLENPROCFS\38-6C04.P08

Danielle L. Pence, 34 employee of the
Public Utilities Commission of Nevada
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STATE OF MINNESOTA

OFFICE OF ADMINISTRATIVE HEARINGS
100 Washington Square, Suite 1700
100 Washington Avenue South
Minneapolis, Minnesota §5401-2138

RECEVED

November 17, 1998 AT&T Corp. Legs! - Denver
, (’F " ]

NOV 1 9 1998
Dr. Burl W. Haar, Executive Secretary OV-NT FROSER
Minnesota Public Utilities Commission MESS________ 3TGMal =
350 Metro Square Building INTER-OF FaAY __
121 Seventh Place East OTHER

INITIALS £

St. Paul, Minnesota 55101

RE: In the Matter of a Generic Investigation of U S West
Communications, Inc.'s Cost of providing Interconnection and
Unbundled Network Elements; OAH Docket No. 12-2500-10956-2.

Dear Dr. Haar:
Enclosed and served upon you is the Report of the Administrative Law

Judge in the above-entitied matter. The official record will be sent to you under
separate cover. We are now closing our file.

Sincerely,

& . m. s Cohoe e br ™™

STEVE M. MIHALCHICK
Administrative Law Judge

Telephone: 612/349-2544
SMM:lc

Enclosure

cc: Attached Service List

Providing Impartial Hearings for Government and Citizens
An Equal Opportunity Employer
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OAH Docket No. 12-2500-10956-2
MPUC Docket No. P-442, 5231, 3167, 466, 421/C1-96-1540

STATE OF MINNESOTA
OFFICE OF ADMINISTRATIVE HEARINGS

FOR THE MINNESOTA PUBLIC UTILITIES COMMISSION

In the Matter of a Generic Investigation '
of U S West Communications, Inc.’s REPORT OF THE

Cost of Providing Interconnection and ADMINISTRATIVE LAW JUDGE
Unbundled Network Elements

The above-entitied matter came on for hearing before Administrative Law Judge Steve
M. Mihalchick on April 20 — May 6, and July 22, 1998. The record was closed upon
receipt of the fina! reply brief on August 31, 1998. ‘
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80202, for AT & T Communications of the Midwest, Inc.
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Marc A. Foumnier and Kevin O'Grady, Analysts, Minnesota Public Utilities Commission,
350 Metro Square Building, St. Paul, MN 55101, for the Commission staff.

Based upon the record herein, the Administrative Law Judges makes the following:
FINDINGS AND CONCLUSIONS

BACKGROUND

1. Section 251(c) of the Telecommunications Act of 1996 (Act) requires incumbent
local exchange carriers (ILECs) to provide entrants with interconnection, access to
unbundied network elements (UNEs), and collocation "on rates, terms and conditions
that are just, reasonable and nondiscriminatory . . . ." Section 252(d) requires State
commissions to set nondiscriminatory prices based on cost “without reference to a rate-
of-return or other rate-based praceeding." These prices may include "a reasonable
profit.”

2. On December 2, 1996, the Minnesota Public Utilities Commission (Commission)
issued an ORDER RESOLVING ARBITRATION ISSUES AND INITIATINGAU S
WEST COST PROCEEDING, Doc. Nos. P-442, 421/M-855, P-5321, 421/M-909, and P-
3167, 421/\V-729 (Consolidated Arbitration Order). That Order commenced this ‘
proceeding to establish the prices at which U S WEST Communications, Inc. (U S
WEST) would provide interconnection, collocation, and unbundied network elements
(UNEs). The Consolidated Arbitration Order also directed that this proceeding address
the issues of deaveraging UNE prices on the basis of geographic cost differences, and
temporally deaveraging call transport and call termination prices. At various places in
the Consolidated Arbitration Order, the Commission indicated its approval of TELRIC
(Total Element Long Run Incremental Cost) methodology for determining the various
prices. '

3. By its NOTICE AND ORDER FOR HEARING of March 12, 1997, the
Commission referred the proceeding to the Office of Administrative Hearings for hearing
before an Administrative Law Judge (ALJ). The Commission specified that the
proceeding was to investigate the costs of UNEs, unbundling, collocation,
interconnection, access to operationa! support systems (OSS), call completion services,
directory assistance, interim number portability, and such other issues as the ALJ
determined were appropriate. In addition, the Commission directed the proceeding to
consider both geographic and temporal deaveraging.

4, in 1997, the Legisiature amended Minn. Stat. § 237.12 by adding subdivision 4.
Subdivision 4 requires that prices for interconnection and network elements for
telephone companies with more than 50,000 access lines be based on:

a forward-looking economic cost methodology which shall include, but is not
limited to, consideration of the following:

! See, e.g., Consolidated Arbitration Order at 61, n.9, 67, and 74,
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(1)the use of the most efficient telecommunications technology currentty
available and the least cost network configuration, given the existing location of
the incumbent telephone company's wire centers;

(2)forward-looking depreciation rates;
(3)a reasonable allocation of forward-looking joint and common costs;
(4)forward looking cost of capital; and

(5)Minnesota tax rates, and where applicable, Minnesota facility placement
requirements, Minnesota topography, and Minnesota climate.

The amendment was effective May 31, 1997, and was made applicable to all mafters
pending as of that date. ?

5. On October 22, 1998, the FCC adopted its Fifth Report and Order, In the Matter
of Federal-State Joint Board on Universal Service Forward-Looking Mechanism
for High Cost Support for Non-Rural LECs, CC Dkt Nos. 96-45 and.97-160 (Fifth
Report and Order), adopting the model it will use for estimating forward-looking costs
for the federal Universal Support mechanism. The federal platform will be a continually
evolving model that is a blending of the HAI, BCPM, and the Hybrid Cost Proxy Mode!
(HCPM) developed by its own staff. Some of the findings in the Fifth Report and Order
are instructive and will be noted in this report.

THE UNE MODELS
THE RLCAP 4.0 MODEL

6. U S WEST filed 16 models in this proceeding covering outside plant, switching,
interoffice transport, signaling, and operations.® Loop and drop wire investments are
estimated by U S WEST's Regional Loop Cost Analysis Program (RLCAP) Version 4.0.
4 RLCAP has been updated and revised substantially over the course of this
proceeding. U S WEST also offers the BCPM model and its results, but only as a
"qualitative and quantitative check and balance” for the investment results of RLCAP.?
The company does not suggest that BCPM be used to calculate the cost of UNEs
because BCPM models “total service costs,” not UNE costs.

2 Minn. Laws 1997, ch. 223, § 28.
3 Ex. 603 at 8-9.

4 Ex. 621 at 19; Ex. 122,

57Tr, Vol. 6 at 79.




Overview

7. RLCAP calculates the investments for loop and drop wire by applying
investments (developed from standard engineering loop designs) to loop lengths. ® The
number and estimated lengths of loops are the principal cost drivers in RLCAP. The
number of working loops served by a switch determines the wire center group to which
those loops belong. RLCAP models four wire center groups. The lengths of all ioops
belonging to each specific wire center group provides the length occurrence profile for
that wire center group.

8. Loops of various lengths are associated with occurrences of different types of
distribution areas. RLCAP uses five distribution area designs or density groups. These
five designs are assigned occurrence probabilities at various loop intervals for each of
the four wire center groups. : :

9. The costs of constructing each of the five density groups is divided by the
number of working lines each design provides to yield a single average cost per line for
each density group. To compute costs at the wire center level, each density group's
average line costs are multiplied by the number of loops of each length interval as well
as by the probability of the density group's occurrence at each loop length interval.

10. The construction of loop plant involves various direct material, equipment, and
labor costs, such indirect expenses as sales taxes, shipping charges, and other
expenses as well. Feeder plant costs are calculated on a per foot basis. Distribution
costs are calculated on a "capacity unit” cost basis, "based on the service design '
criteria (or model) for an average loop. . . ." The unit of capacity is the loop. The
capacity unit cost is the dollar cost of the expense divided by the number of loops to
which the expense applies.

11. Investments in distribution plant are modeled separately from investments in
feeder plant. RLCAP employs five density groups. .They range from a design intended
to represent very densely populated urban settings with high concentrations of
residential and business customers {DG1) to a design intended to represent very
sparsely populated rural settings with few customers (DGS5). These five designs are
used to represent all the distribution areas in U S WEST's 14-state service territory.

12. Once total costs for each density group are estimated, the sum is divided by the
assumed number of working lines in each group to determine average cost per line by
density group. * The result is that each density group provides a single average cost for
a working line and the model generates five average costs. These average costs are
identical for every line in the same density group in every state in U S WEST's territory,
except for small differences based solely on differences between the states in their mix
of residential and business lines.

8 Ex. 264 (U S WEST cost studies) at 1.1.
7id at1.2,
8 Tr. Vol. 4 at 217-18.
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13. The universe of wire centers is modeled as consisting of four different groups.
Each of the four wire center groups is defined by a single variable: the number of
working subscriber pairs. The very small wire center group consists of wire centers with
fewer than 2,501 working pairs; the small group encompasses wire centers with 2,501
to 10,000 working pairs; the medium group range is 10,001 to 30,000 working pairs;
and the large group range represents all wire centers with over 30,000 working pairs.

14. For each type of service and wire center group, RLCAP contains a loop length
file. These files provide the percentages of loops of a given length in 1000 foot
increments. * For example, three percent of all the loops in medium wire center groups
may be between seven and eight kilofeet in length; five percent between eight and nine
kilofeet; and four percent between nine and fen kilofeet. If five percent of all residential
loops in medium wire centers are between eight and nine kilofeet in length, then the
probability that any given residential loop in a medium wire center is between eight and
nine kilofeet in length is .05.

15. In addition to the feeder length frequency files, RLCAP contains files that relate
feeder lengths by wire center group to density group occurrences. *° These files are
based on the assumption that, for each wire center group, the probability that a
distribution area corresponds to one of the five density group varies with the length of
the feeder. The basic assumption is that the more dense distribution groups are less
likely to occur, and the less dense groups are more likely to occur, as distance from the
wire center increases. Across wire center groups, the more dense distribution designs
occur more frequently as the wire center size increases and conversely with respect to
the less dense distribution designs.

RLCAP's Weaknesses
Use of Embedded Data

16. The U S WEST models are basically “revamped" versions of their generic
service cost models which they use to file for tariff rates for services like Touch Tone or
Centrex.” They were updated in an attempt to comply with TELRIC requirements, but
all the U S WEST models, and RLCAP in particular, heavily rely on embedded costs
and structures and assumptions based on old data.

17. RLCAP is not well integrated with the other U S WEST models. Changes in one
model’s results due to alterations in input values or algorithms are not automatically
captured in the aother models. The fact that U S WEST's models are not tightly coupled
allows for inconsistencies to develop across models, such as different line counts in
RLCAP and SCM.

81a.

10/d. at 1.7-1.8.

11 Ex. 604 at 9.

12 Ex. 603 at 10; Tr. Vol. 8B at 61-62.




Unsupported Key Data

18. U SWEST has provided little support for the five distribution designs used in
RLCAP. The same five designs are used in all fourteen of U S WEST's states. U S
WEST has not offered any evidence that these designs do in fact correspond to actual
distribution areas, much less that the five designs adequately represent all distribution
areas in Minnesota. The designs might be the result of least-cost, forward-iooking
criteria, but they might not be.

19. RLCAP does not actually model any distribution areas or compute costs based
on information about the distribution areas in which actual customer locations are
found. RLCAP neither provides nor uses any information about distribution area
boundaries or distribution area living units.

20. RLCAP does not attempt to model either actual or forward-looking distribution
lengths in the "scorched node” context required for a TELRIC analysis. The model uses
wire center group level feeder length files to measure the distances from the wire center
to the serving areas interface (SAl). However, customers are actually located at

various distances from SAils. RLCAP's approach assumes that distribution lengths
have the same fixed relationship to feeder lengths in every wire center in each wire
center group. ¥* Again, U S WEST provides no support for this assumption.

21. U S WEST obtained loop length data from several sources. Of the various
potential data sources mentioned, the documentation does not reveal which sources
were actually used. * Nor is there any discussion of how loop length information was
actually estimated for inclusion in any of the sources of such data. The documentation
does not indicate whether the loop length information is Minnesota specific, whether it
is comprehensive or sampled information, nor how dated the information is.

22. According to U S WEST's response to DPS IR 0167, the Minnesota mechanized
loop census was conducted in 1989. ** In its reply to OAG information request 121, U S
WEST stated that “[t]he only wire center loop length files available for Minnesota are
the files currently in the RLCAP model. This data was collected in 1988." '* U S WEST
witness Mr. Buckley could not state whether all loops in Minnesota were equally likely to
be represented in RLCAP data. He testified that "my gut feeling is that there probably
is far better data in the higher populated or the more greatly populated wire centers,
than where the data may be a little thin as in the low density areas."

23. Department witness Mr. Legursky thought it likely that the data for the very large
wire center group would be particularly inaccurate because "the data which does exist
for the half of the loops in the large [wire center group] is skewed to newer feeder and
distribution areas because the record data was entered into LFACS, LMOS and LEIS

13 Ex. 503A at 13.

14 Ex. 264 at 1.5.

15 Ex. 604, JWL-4 at 9. .
16 Ex. 5038, GMM-1 at 39.
17 Tr. Vol. 4 at 223.




coincident with job completion.” ** Mr. Legursky further stated that "[t}jhe Mechanized
Loop Census must be accepted; it cannot be verified. !t is old and outdated. Yet, itis
the key piece of data used in RLCAP." ¥

24. For each wire center group, there is a single profile of its density group
composition. * There is, however, no support for this assumption. Nor is there any
reason to believe that the density group profiles of wire centers should be the same
across U S WEST's fourteen state region. For example, a medium size wire center in
sparsely populated Wyoming might consist of higher proportions of the least dense
density groups than a medium size wire center in more densely populated Minnesota.

25. U S WEST has offered no support for the values it has given to the occurrences
of density groups at different feeder lengths across wire center groups. #* The kilofiles
in RLCAP, like the distribution designs, are the same across U S WEST's 14-state
region. 2 U S WEST has provided no evidence that Minnesota's actual density
characteristics match the kilofile representations.

No Estimates of the Cost of Serving Particular Areas

26. A critical failing of RLCAP with respect to determining UNE costs is that it does
not attempt to estimate costs for specific distribution areas. # Whereas HAI constructs
clusters based on actual locations of customers in Minnesota and then develops
distribution costs based on the location of the cluster and its distance from the wire
center, RLCAP uses no information about Minnesota customer locations or distribution
areas. As previously noted, one set of dated and incompiete information provides
RLCAP with information about feeder length occurrences by wire center group.
Another set of files provides information about distribution group occurrences by
distance intervals from the wire center. These data are unsupported. Both sets of data
generate cost estimates at a very high level of aggregation, too high a level to be useful
in geographically deaveraging costs. 2

27. RLCAP is capable of "deaveraging” costs only to the wire center group level.
The four wire center groups in RLCAP are associated with four average costs per line.
The number of lines in a wire center determines the average cost of a loop in that wire
center.  The model does not generate Minnesota-specific cost estimates and should
not be used as the basis for Minnesota UNE prices. RLCAP simply produces a single
average loop cost for each of its four wire center groups.

28. Using RLCAP, each one of U S WEST's fourteen states will have costs that
consist of various mixes of these four average loop costs, depending on the mix of wire

18 £x. 603 at 23.

18 Ex. 603 at 55.

20 £x. 603 at 25-26.
21 Ex, 350 at 441.
22 Ex, 503A at 12.
23 Ex. 603 at 18.

24 Ex. 603 at 55.

25 Ex. 503A at 16.




center groups in each state and to a very minor extent, differences in the
residential/business mix across states. The cost of a loop in a medium size wire center
is the same regardless of whether that wire center is located in a rural, a suburban, or
an urban area; or whether the soil is ioamy or solid rock. # A related problem is that
structure costs are not modeled based on actual soil or terrain characteristics of
particular areas. The structure costs associated with a density group design in RLCAP
are invariant with respect to location. A density group design is associated with certain
fixed structure costs. ¥

29. U S WEST claims that "RLCAP calculates the investments for oop and drop
wire by applying investments ...to loop lengths" (emphasis added). # That statement
mischaracterizes what RLCAP does. As explained above, RLCAP does not use data
on the complete loop length. Instead, those cost estimates are based on feeder
jengths, and assumed distribution costs at different feeder lengths. This is a very
important distinction in that feeder is a relatively smali cost of the whole loop. The
majority of the loop cost is the cost for the distribution plant which RLCAP assumes is
always the same in all states, save for differences in state-specific input costs. *

30. Further, the kilofiles, which show the probability of each density group at various
feeder distances from the wire center are the same in all of U S WEST’s states, > All .
that varies across the states are the average lengths of feeder in each wire center
group, the number of wire centers in each wire center group, and the weighting of the
residential and business kilofiles.

31. RLCAP makes no use of geocoded data to locate customers. Nor do RLCAP's
distribution area designs rely on census data. ® The distribution designs were
developed by several U S WEST engineers in 1988.* U S WEST has not provided
any other support for these designs. The identical designs are used in each state in
U S WEST's 14-state region. Both Department witness Mr. Legursky and OAG witness °
Mr. Morrisette testified that they were unable to determine from the information U S
WEST provided whether the distribution designs were either reasonable or
representative of Minnesota serving areas. ®

32. These defects of RLCAP are structural. U S WEST has admitted that modifying
the model to accommodate the measurement of costs for a specific wire center would
involve a major redesign effort.

26 £x. 350 at 449-50; Tr. Vol. 4 at 242-43.

27 Tr. Vol. 4 at 2789.

28 See Ex. 122 at 1.

29 Ex. 349 at 11-12.

30 Tr. Vol. 4 at 292-93.

31 Ex. 503A at 8.

32 Ex. 5038, OAG IR 113 and 122, GMM-1 at 19, 40.
33 Ex. 503A at 9-10; Ex. 603 at 18, 23.

34 Ex. 604, JWL4 at 22.




Inconsistent with TELRIC Principles

33. Correct estimates of costs should have the numerator (the total increment of
costs required to provide the element of concem) consistent with the denominator (the
demand for the element to be provided with those facilities). U S WEST does not have
a proper match of the numerator and denominator. As proposed by U S WEST,
RLCAP 4.0 determines costs by placing enough distribution facilities to serve ultimate
future demand but divides those costs by the curment level of demand. iIn effect, this
approach has today's ratepayers and competitors paying for loops used to provide
service to future customers and competitors. With this mismatch, as the demand
increases in the future, U S WEST would collect more revenue than the costs to provide
the distribution facilities.>

34. DGS5 is the distribution model U S WEST uses to compute the cost of loops used
to serve farms, homes and business in rural areas (rural customers). With similar cable
costs, the modification of DG5S from the previous version of RLCAP 3.5, RLCAP 4.0
increases loop costs computed for rural areas by more than 35%. Confidential Exhibit
TMZ-3, Ex. 350 provides a comparison of the facilities and assumed number of
customers served by DGS in RLCAP 3.5 and RLCAP 4.0. In both versions of RLCAP,
U S WEST assumed the exact same types and lengths of cables; thus, DG5 is
assumed to provide service to the same size geographic area and has the same total
costs for those facilities. But, in RLCAP 4.0, U S WEST assumed DG-5 will have fewer
service drops and thus provides service to fewer customers.

35. This change in assumption increases costs substantially. DG5S has the same
amount of cable in both versions 3.5 and 4.0. The sum of the costs of 50 pair buried
cable, 25 pair buried cable, 25 pair aerial cable, 100 pair stub cable represent
approximately 90% to 95% of the total distribution costs in DG5. When the number of
rural customers assumed in RLCAP 3.5 is replaced with the assumed number of
customers in RLCAP 4.0, the cost per loop for cable and cross connects increases by
40%. Assuming that the cost for the facilities did not change, then, the total cost per
loop in rural areas would be approximately 35% higher than U S WEST computed with
the assumption in RLCAP 3.5. By changing the “rural customer” assumption, RLCAP
version;\s 4.0 produces an increase in the investment cost of a rural loop of more than
$750.

36. The density group design approach artificially limits the economies of scale
potentially achievable in a scorched node environment. For example, the largest size
cable placed in any of RLCAP's density groups is 900 pair. ¥ In contrast, HAI will place
larger cables in distribution areas to capture economies of scale. Distribution plant
design should permit the deployment of any equipment that is available provided that
such equipment is least-cost and embodies forward-looking technology.

35 Ex. 349 at 16-17.
36 Ex. 349 at 12-13.
37 Ex. 350 at 445-46.




37. With regard to structure sharing, RLCAP assumes that developers will pay 20%
of the costs of placing buried cable facilities in distribution areas and that when
developers do not pay such costs, it will incur 100% of such placement costs. With
respect to aerial cable, it has assumed that some entity other than U S WEST will pay
half of the cost.

49. U S WEST assumed it could achieve more sharing in dockets in other states.
For example in Oregon, U S WEST signed a Stipulation with OPUC Staff in which it
agreed that it was reasonable to assume developers would pay 35% of the placement
costs for buried cables and some entity other than U S WEST would pay 50% of pole
costs. [fit is reasonable to make those assumptions in Oregon, it should be assumed
that U S WEST pays no more than 65% of buried placement costs and no more than
50% of pole costs in Minnesota.

38. Inactuality, RLCAP does not compute either actual or forward-looking structure
costs. Instead, RLCAP simply applies an average cost. Pole investment, for example,
is calculated by multiplying the length of cable involved by the ratio of pole investment
to aerial cable investment. * As Mr. Buckley explained, "what we do is develop the
investment for the cable itself and then apply that ratio to develop the structure for it,
the conduit system or the poles.” *Thus, if a more expensive cable is installed, the
associated structure cost rises in equal proportion. “ The problem is that it is not
evident that structure costs should increase in such situations. For example, there is no
reason fo suppose that a pole carrying a 200 pair cable should cost twice as much as a
pole carmrying a 100 pair cable. This modeling method is not sufficiently specific and,
therefore, is not consistent with TELRIC principles.

39. Another exampie of the unreasonable rigidity deriving from RLCAP's
methodology is the treatment of digital loop camrier (DLC). DLC is network transmission:
equipment that provides a pair gain function. "Pair gain® refers to the multiplexing of
telephone conversations over a fewer number of physical facilities. DLC is available for
both.fiber and copper facilities. RLCAP deploys only a single type of fiber DLC system
in the small, medium, and large wire center groups. In the very small wire center group,
RLCAP uses a weighted average of DLC costs from two different vendors. ¥ A TELRIC
approach to modeling DLC would involve determining which configuration is least cost
in each particular situation.

40. DPS witness Mr. Legursky's analysis of the sensitivity of RLCAP cost estimates
to changes in its fill factors revealed that costs increased inexplicably as fill rose from
80% to 90%, and that, generally, as fill rose costs decreased much less than he
expected. > Mr. Buckley admitted an error in RLCAP's calculation mechanism was

38 Ex_603 at 16.
39 Tr. Vol. 4 at 252,
40 Tr. Vol. 4 at 252.
41 Ex. 603 at 17.
42 Ex. 603 at 27.
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responsible for the unexpected jump in costs at the 80% fill level. ©* However,
Mr. Legursky's observation that costs should have decreased more than 3.51% as fill
rose from 50% to 99% remains. “

41.  Another problem with the RLCAP methodology is that it applies the same fill
factor to both copper and fiber technology. Fiber DLC systems have higher fills
because they can be installed in smaller increments of capacity than copper cables. *
These failings too illustrate that RLCAP is not consistent with TELRIC principles.

42. Mr. Legursky also pointed out that RLCAP employs a longer planning period
than U S WEST engineers use in actuality, five versus three years. RLCAP generates
plant sufficient to meet growth over the next five years. According to Mr. Legursky, it “is
unreasonable to assume a longer planning period for cost modeling purposes than
what is actually used in reality."  Because RLCAP assumes a growth rate of loops "in
excess of 4 percent” per year, the longer planning period increases the number of loops
modeled by at least 8.16%.  The result is that RLCAP builds too much plant. A
forward-looking network design would not be based on a planning period longer than
that which is actually used.

43. U S WEST's witness Mr. Buckley states that comparison of RLCAP resuits to
1995 and 1996 U S WEST construction costs "provides evidence that U S WEST's cost
studies produce reasonable, if not conservative, estimates of the cost of providing
telecommunications services."® There is no reason to believe that U S WEST's actual
construction costs are relevant. Mr. Buckley provides only two data points, 1995 and
1996 data, and they vary substantially in the per line cost. Further, Mr. Buckley
provides no reason to suppose that U S WEST's actual construction costs involved
representative loops that were constructed in least-cost fashion using forward looking
technologies. OAG witness Morrisette testified these charges could not be fairly
compared to RLCAP's estimated costs because there they were not properly adjusted
to correct for the double counting of spare capacity and because they were not
representative of all of U S WEST's loops.**

44, The centerpiece of RLCAP is its use of embedded lengths as a principal driver.
Mr. Buckley defends the use of embedded loop length data in RLCAP by stating that:

[tihe TELRIC scorched node parameters state that wire centers will be assumed
to be where they are today. Customers and roadways will also remain where
they are. Based on that alone, actual measured feeder lengths are the best
representation of TELRIC feeder routes. HAIl uses a geometric approach to
approximate feeder lengths. This may be a reasonable surrogate, but it is not

43 Tr. Vol. 4 at 246-47.
44 Ex. 603 at 27.

45 Ex. 603 at 30.

46 Ex. 603 at 30.

47 Ex. 604, JWL~4 at 12.
48 Ex. 121 at 4.

49 Ex. 503A at 34.
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better than actual data.®

There are a number of faliacies in U S WEST's argument. First, customer locations do
change. U S WEST's telephone plant was constructed incrementally as growth
occurred and as customer locations shifted. Thus, the telephone plant is not optimally
designed. Second, technological developments change the characteristics of least-cost
plant design over time. *' A necessary consequence of technological development is
that past embedded technologies and the network designs based on those
technologies become outmoded. Third, RLCAP's uses feeder lengths from a dated and
incomplete study whose results cannot be practically validated.  Since actual feeder
lengths themselves are at best a surrogate for the lengths of feeder cables in a least-
cost, forward looking network, RLCAP's kilofiles involve two layers of approximations.

45. Finally, and again, RLCAP does not use any actual distribution length data, it
extrapolates from the feeder data. As Mr. Morrisette states, “[ijn essence, the model
assumes that customers are distributed within a distribution area in exactly the same
way SAls are distributed within wire center groups. However, there is no support for the
assumption that a distribution pattemn exists between customers in a serving area and
SAls in a wire center group." * In summary, even if it were true that actual joop length
data should be used in a TELRIC study, RLCAP would not comply because it only has
partial data on a part of the loop.

48. The ALJ concludes that RLCAP does not qualify for serious consideration in this
proceeding. It has not been shown to produce refiable, reasonable results. It cannot be
used to calculate geographically deaveraged rates in a meaningful way. None of its
major defects can be remedied easily. RLCAP is an unacceptable mode! for the
purpose of determining UNE costs for U S WEST in Minnesota.

THE HAl MODEL

47.  The HAl model is the only acceptable model offered in this proceeding for
estimating the costs of UNEs. The only serious questions raised about HAI relate to its
customer location and outside plant design methodologies. The Commission is familiar
with the model from previous proceedings, so it will not be discussed in detail except to
address significant issues and necessary adjustments.

Customer Location

48. HAl's preprocessing is performed at PNR. To the extent possible, it uses address
data to create geocoded locations of customers within census blocks (CBs). HALl has
geocoded location information for over seventy percent of Minnesota telephone

50 Ex. 124 at 16.
51 Tr. Vol. 4 at 263-66; Ex. 529.
52 Ex. 603 at 23.
53 Ex. 500 at 13.
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subscribers.® The remaining customer locations for which no addresses are available
must be estimated by a surrogate location methodology. (Other sources of geocoded

customer information will become available over time. For example, utility companies

can be expected to start accumulating geocoded information on customer locations.)

49. HAI assumes that non-geocoded customers are located an equal distance from
each other on the exterior boundary of the census block.* This method produces the
maximum distance between non-geocoded customers within each CB, but may create
false clustering along shared boundaries. it has an element of reality in that CBs are
often bounded by roads and customers are located along roads. The Census Bureau
generally locates census block boundaries along populated roads to produce well-
defined population areas.®

50. The BCPM produces surrogate locations (actually, all of its locations) by placing
customers along roadways, excluding roadway types that are unlikely to have
population along them. In the Fifth Report and Order, the FCC found HAI's use of
geocoded customer locations preferable, but also found that a roadway methodology
similar to the BCPM's would be better at placing non-geocoded customers than HAl's
CB-border methodology. .

81. MCI and AT&T have indicated to the FCC and in this proceeding that its
preprocessing routines can be modified to use a rocadway methodology for surragate
placement. Based upon Mr. Legursky’s description of the accuracy of the
preprocessing module and Mr. Denney’s testimony, it appears unlikely that such a
modification would produce a significant change in loop costs.

52. Once all customer locations are established by either geocoded data or by the
surrogate location methodology, the preprocessing module groups customers into

clusters. The only restriction on the location of clusters is that they cannot cross a wire .
center boundary. They can, however, cross census block boundaries.®

53. The clustering algorithm groups customers together within certain constraints.
No customer location may be more than 18,000 feet from the cluster's centroid, clusters
may not contain more than 1800 lines, and no customer location may be more than two
miles from its nearest neighbor in the cluster. /d. To efficiently perform clustering
calculations, all customer locations are assumed to be at the center of 150 square foot
cells. The clustering algorithm takes a cell and searches for neighboring cells
containing customer locations. If a neighboring cell is populated, the algorithm
determines whether any of the cluster constraints would be violated by adding the celi
to the cluster. If not, the cell is added to the cluster and the search process is repeated.
Once this process is completed, the algorithm runs again, but checks for populated

54 Ex, 634 at 953.

55 Ex. 315 at 30.

56 Tr. Vol. 9 at 129; Ex. 315 at 30.

57 Fifth Report and Order €Y 26, 31-41.
58 Ex, 315 at 31.
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neighboring cells within a two-cell distance from the initial cell. The algorithm continues
to run, enlarging its search range each time, until no more cells can be added to the
cluster without violating one of the constraints. /d. at 32.

54. The next step in the preprocessing involves chaining outlier clusters (those with
four or fewer customers) to main clusters (those with more than four customers) so as
to minimize the length of the chains. In addition, the algorithm rectangularizes each
cluster about its centroid so that it has the same area and centroid as the convex hull of
the cluster. /d. at 33. In designing distribution plant, the HAl assumes that the number
of customers identified for each cluster are uniformly distributed throughout each
cluster.

55. The FCC agrees that a clustering process must be used, but chose the
clustering methodology proposed by its staff in the HCPM. it uses a technique of
dividing up the wire center customers into clusters rather than building clusters of
nearby customers. The FCC found that the HCPM methodology creates the least-cost

groupings.® '
Distribution Plant

56. The PNR cluster data is used by the HAl Model to design distribution and feeder
plant. The actual and surrogate locations of the customers used to create the clusters
is not passed to HAI, only the size and location of rectangularized representations of
the clusters and the number of customers in each location. For each clusterin each
wire center, HAI designs feeder plant from each wire center to the center of every
cluster in the wire center and distribution plant from the center of each cluster to almast
the edges of the cluster. It does this by dividing the total area of the cluster by the
number of customers to determine the average area occupied by each resident, which
it inaccurately calls an average "lot,” then determines the average lot width and lot
depth by applying a 2:1 ratio. The module then calculates the length of “backbone”
distribution cabies from the center point to the fop and bottom edges of the cluster,
minus the average lot depth. it next calculates the number of branches needed by
dividing the height of the cluster by the average lot depth. Finally, it calculates the
length of “branch” distribution cables from the backbone to the side of the cluster, less
the average lot width. The distribution plant is the total length of the two backbone
cables and the branches. The module then sizes and costs the required cable and
equipment.® The process may be visualized as dividing each cluster into “lots” and
then designing distribution along north-south and east-west lines to the nearest comers
of the lots in the corners of the cluster, and then adding enough east-west branches to
reach an inner corner of every other “iot” along the sides of the cluster. Thus, thereis a
branch reaching or passing by every “lof” in the cluster. The loops are completed by
adding in the cost of the drops for every lot in the cluster and other required equipment
and materials.

53 Fifth Report and Order, Y] 47-53.
60 Ex. 315 (HA! Model Description), App. E.
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57. Insome clusters, HAl produces too little distribution plant. One factor that may
lead to underestimating is that in low density clusters, the calculated average “lot” size
is far larger than a typical lot, so the branches and drops won't reach the customers. In
other cases, HAIl produces too distribution plant. A factor that may lead to
overestimating is that spreading customers evenly throughout the cluster means that
the HAI designs distribution to cover every square inch of every cluster when, in fact,
there is always subclustering of customers that makes that unnecessary. Another is
that rectilinear design does not take advantage of opportunities to use shorter, more
direct routes.

PNR Issues

58. U S West introduced several ex parte filings Sprint made with the FCC raising
the issue of whether the HAl model estimated sufficient distribution plant to serve
telephone subscribers in Nevada, particularly in the low density areas of the state.® The
ALl then issued orders pemitting U S West and the Department to obtain certain
customer location data from PNR to investigate whether Sprint's aliegations applied to
the HAI model's estimation of costs in Minnesota. Following preliminary analysis by

U S WEST and the Department on the information obtained from PNR, the ALJ
pemitted the parties to file supplemental direct testimony and replies and further
ordered a workshop session to explore the matter.

59. The information US WEST obtained during the visit to PNR included the
minimum spanning tree (MST) distances connecting customer locations for each HAI
cluster in Minnesota, the length of the diagonal of the minimum bounding rectangle for
each cluster, and information identifying each cluster and its associated wire center.®

60. The MST distances were computed by a program developed by Stopwatch
Maps. The MST is not the absolute minimum length of lines necessary to connect all
customer locations within a cluster. It is actually a gauge of dispersion and is close to
the minimum length of the lines necessary to connect all locations within an area
without using additional connecting points. Because wireline telephone service must
connect each customer to the telephone network, the MST distances could be a
measure of the adequacy of the telephone cable lengths generated by the cost proxy
models submitted in the case. However, the MST has never been used in that manner
by telephone network engineers. Nevertheless, the FCC has chosen to use an MST
technique as an optional method of designing distribution in its Universal Service
platform.®

61. U S WEST expert witnesses Dr. Emmerson and Dr. Duffy-Deno testified that
their study of the PNR data and MST distances revealed two "flaws" in the HAI model.
The first involves "[tlhe conversion of PNR's irregular polygons into equivalent area
rectangles [that] effectively compresses the size of the serving area so that HAI 5.0a

61 Ex. 292-93.
62 Ex 815at8.
63 Fifth Report and Order, 733.
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underestimates the required amount of distribution distance.” (Emphasis in original).*
The second has to do with the division of the equivalent area rectangle into rectangular
lots that are served with branch and backbone cable that does not extend to the
rectangle's boundary but instead stops one lot's distance from the boundary. /d. For
low density clusters, this second "flaw” results in telephone facilities being concentrated
in the centers of the equivalent area rectangles.

62. Both of these criticisms of HAI distribution plant design methodology were based
on information previously available to U S WEST or on information previously
obtainable by U S WEST. Nothing of substance was gained at PNR by the US WEST
witnesses.

63. The process of locating the vertices of the irregular polygons that are then
converted into equivalent area rectangles, is discussed in the HAl documentation® U S
WEST could have requested more information about this process at any time.

64. The second “flaw" U S WEST "discovered” as a result of its visit to PNR was that
the HAI mode) does not deploy distribution cable that touches the boundary of the
equivalent area rectangle but instead stops one lot width from the boundary. This is
exactly what the HAI documentation says the model does.® When U $ WEST witness
Mr. Copeland criticized the HAI model for deploying too little distribution piant in his
March 23, 1998, prefiled testimony and his April 23, 1998, live testimony, he revealed a
full understanding of that aspect of the model.” Neither U S WEST nor the Department
learned anything new from their visit to PNR about how equivalent area rectangles were
developed for use in the HAl model. .

65. The additional evidence U S WEST produced could have been produced earlier
had the company acted with reasonable diligence to obtain it. U S WEST claims the
visit to PNR was necessary "to review the PNR clustering information.”* However, U S |
WEST did not produce any new information about the clustering process as a resutt of
its visit. U S WEST only made measurements they could have made previously had
they asked to do so. Dr. Fitzsimmons' testimony on special access, in so far as it went
beyond discussing the methodology for implementing Mr. Legursky’s recommendation
for counting special access lines differently in the feeder plant than the distibution
plant, was also not new evidence. None of the evidence offered by U S WEST
changed its advocacy before the ALJ and the Company made no new
recommendations as a result of the evidence.

66. It was the occurrence of long, narrow, diagonal clusters in Nevada that caused
the alleged HAI clustering distortions of which Sprint complained to the FCC and that
formed the basis for U S WEST's request and the Administrative Law Judge’s order

64 Ex. 815 at §.

65 Ex. 315 at 33.

66 £x, 315 at 42,

67 Ex. 168 at 2-6; Tr. Vol. 4, at 161-165.
88 Tr. Workshop, at 61.
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allowing the parties to visit PNR to check for similar problems here. But, as Dr.
Emmerson testified, the U S WEST experts found no “Nevada-type” clusters in
Minnesota. What he found was that there was some difference in the dispersion
between the PNR locations and the HAI cluster-assumed locations.* But, as

Mr. Legursky testified, the additional evidence produce by the PNR visit is not "new”
and certainly does nothing to discredit the HAI clustering and distribution design
methadologies. On the contrary, the evidence from PNR and other evidence presented
at the workshop following the PNR visit lend even further support to the conclusion that
those methodologies are reasonably accurate and meet all relevant requirements.

Mr. Legursky noted the apparent accuracy of the PNR methodologies. As discussed
next, MCl and AT&T witnesses showed that HAl designs more than sufficient
distribution when measured against any reasonable standard.

67. Because the evidence presented from the PNR visit weighs in favor of the HA
proponents, the ALJ finds no reason to exclude it in this proceeding. However, the ALJ
recommends that the Commission deny US WEST's request for reconsideration in the
Universal Service proceeding because there is no new evidence supporting

US WEST's position on these issues.

68. US WEST argues that in all main clusters where the HAl model’s distribution
plus drop lengths fall below minimum spanning tree distances, the distribution cable
plus drop lengths should be adjusted upward to at least equal the minimum spanning
tree distances. They estimate that the incremental increase to the HAl estimate of the
average monthly unbundled loop cost for U S WEST's entire serving area in Minnesota
that would by caused by changing the distribution lengths to equal the minimum
spanning trees would resuft in a $.78 upward adjustment to the cost of the unbundled
loop generated by the HAI model, using the DPS proposed adjustments.’™

69. Altematively, and in response to questions raised by the ALJ at the July 22, 1998
workshop, U S WEST proposed modifying the HA! medel so that the distribution area
lot depth is set at a maximum of two times the drop lengths used by the HAl model to
place distribution facilities.” In Dr. Fitzsimmons' view, such an adjustment would
correct the HAl model's unrealistic compression of distribution facilities on the interior of
the serving area rectangle and will result in the branch and distribution cable being
placed closer to the outside boundary of rectangular serving area created by the HAI
model.”? In other words, branch and backbone cable would be moved out closer to the
locations where the HAI model assumes the customers are located. As a result of this
adjustment, in each of the HAI density zones, the maximum distance from the
termination of the branch and backbone cable to the perimeter of the serving area

89 Tr., Workshop, at 63-64.

70Ex. 816 at 8.

71 Tr., Workshop, at 152-53.

72 Tr., Workshop, at 152-53 and 186-191.
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rectangle would be significantly reduced. Dr. Fitzsimmons has quantified the dollar
value of this modification to be $1.15.@

70. ATT and MCI witnesses Mr. Denney and Mr. Pitkin demonstrated that, in fact,
the HAl Model appropriately estimates the necessary cable to serve customers. Mr.
Denney pointed out that the HAI Model estimates longer average loop lengths than
both the BCPM and RLCAP. The HAl Model estimates a longer loop fength forU S
WEST as a whole and for the majority of density zones, including the first two density
zones where U S WEST claims HA!'s estimates are poor.”* BCPM's distribution cable
lengths tend to be shorter than those estimated in the HAl Model, and its feeder lengths
tends to be longer. The best comparison between the two models is average total loop
length. A comparison of these numbers shows that HA! models a longer loop length
than does BCPM.™

71.  Mr. Denney also compared the average loop lengths of RLCAP with those of
HAI. RLCAP summarizes loop lengths by office size (very small, small, medium and
targe) and reports shorter average loop lengths than HAI for every office type.
Acoordir;‘g to US WEST, RLCAP cost estimates are based on a sample of actual loop
lengths. - .

.72. In adopting its Universal Service platform, the FCC decided that its modei shouid
make the best use of the customer Jocation information by designing outside plant to
those locations, rather than to evenly dispersed locations in each cluster. inits
analysis, the FCC found that HAI, and BCPM to some extent, were likely to
underestimate distribution in low density areas. it chose to use the HCPM
methodology, which designs outside plant to within a few hundred feet of every actual
or surrogate customer location.” Until the HCPM was proposed, no model had the
abiiity to do such detailed design.

73. The ALJ concludes that the evidence in this record demonstrates that the HAl

- designs adequate outside plant and makes a reasonably accurate determination of loop
costs on a wire center basis. The fact that some clusters may be low and some high
provides additional argument that deaveraging below the wire center level should not
be attempted. It does not mean that there should be one-sided adjustments to bring
the low clusters up as U S WEST proposes. Therefore, the ALJ does not recommend
either of U S WEST's proposed fixes. The Commission may wish to track the
development of the FCC's distribution design methodology for future modifications of
the Minnesota model, but it is necessary to proceed now with the available models to
establish prices for UNEs so that competition can proceed.

73 Id. at 154,

74 Ex. 381 at 4-8.

75 Ex. 381 at 6.

T6Ex. 381 at7.

77 Fifth Report and Order, I55-60.
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Other Outside Plant Issues

74. The outside plant of a telephone network consists of the feeder cables that run
from the wire center to a serving area interface, the distribution cables that run from the
serving area interface to the block terminals or pedestals, and the drops that run from
the block terminais to the network interface device, which in turn connects to the
customer's inside wiring. These various cables may be buried, placed underground in
conduit, or hung in the air from poles. The structure built for telephone plant may be
shared with others. The set of percentages of the cabling (or fiber) that is buried,
underground, or aerial is called the plant mix. The cost of placing facilities in the
ground varies with ground conditions. Ground conditions vary according to the natural
soil type, e.g., rocky or sandy, as well as with the structures people have placed upon
or set into the ground, i.e., placing a cable under a road requires the road surface either
be cut or bored under. Under certain ground conditions, aerial placement may be
required.

75. inthe FNPRM™, the FCC provisionally concluded that the selected universal
service model should permit both terrain factors and line density zones to factor into the
determination of plant mix. Further, the FCC considered that relatively-more feeder and
distribution cable should be assigned to aerial installation for all population density
groups in wire centers characterized by “hard rock™ conditions that those in wire centers
with other terrain conditions.”™ In addition, the FCC indicated its preference for a model
that should similarly specify costs for installation of aerial cable, buried cable, and
underground cable that incorporate terrain factors and line density zones.* The FCC
also tentatively concluded that the selected model should specify costs per foot for
conduit installation that vary by line density zone, that materials and installation costs
should be separately identified by both density zone and terrain type, and that the
model should define density zones based on the number of telephone lines per square
mile.®! Finally, the FCC tentatively concluded that the selected model should prescribe
additional costs to account for additional expenses caused by difficult terrain.” The
FCC indicated that a satisfactory model for estimating universal service costs would
permit plant mix and installation costs to vary by ground conditions, whether of natural
or human origin.

76. Because they encourage accuracy, these criteria for universal service cost proxy
models are appropriate as well for cost models for UNEs, especially if the model will
ever be required to compute geographically deaveraged costs. HAl's cost methodology
fully comports with the FCC's recommendations.* HAI considers bedrock depth, rock
hardness, surface soil type, and water depth in calculating placement costs. HAl

78 Further Notice of Proposed Rulemaking, CC Docket Nos. 96-45 and 97-160, July 18, 1997.
7S FNPRM, § 58.

80 FNPRM, {1 65.

81 FNPRM, § 67.

82 FNPRM, Y] 36, 66.

83 Ex. 315 at 34.
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assumes each serving area has the geological characteristics of the census block
group into which it predominantly falls.* HA! permits installation costs to vary by density
zone as well.*

77. U S WEST criticizes the HAI's maximum loop length assumption. U S WEST
witness Mr. Schaaf claims that the maximum loop tength should be limited to 12,000
feet and not extend to 18,000 feet as assumed in the HAI Model.

78. When DLC equipment is used, it adds resistance to the loop, which shortens the
maximum loop length. With extended range cards, DLC will function with 26 gauge
copper cables of up to 17,960 feet and with 24 gauge cables of up to 28,900 feet The
HAI model relies on extended range cards to deploy DLC equipment with 26 gauge
copper loops of 18,000 feet.

79. The HAIl model does not explicitly identify the loops that require extended range
cards. Instead the HAI uses a card cost that represents a composite cost of a POTS
card and an extended range card. As a general rule, the relative percentage of loops of
a given length declines as length increases. With respect to long loops, it is therefore
conservative to model loop occurrence as a constant across all distances up tothe .
maximum 18,000 foot deployment of copper loop beyond the DLC permitted by the HAI
model. Under this assumption, the percentage of loops that would require extended
range cards is 12%. A standard card costs approximately $270. An extended range
RUGV2 card costs 25% more or $337.50. HAI uses a composite card cost of $310.% If
12% of all loops required the RUGV2 card and the remaining 88% could use the POTS
card, the average cost of necessary cards would be .12 x $337.50 + .88 x $270.00 =
$40.50 + $237.6 = $278.10, well below the HAl composite card cost.

80. The FCC has concluded that its platform should assume a maximum copper loop
length of 18,000 feet because length will support the required services at appropriate
quality levels.¥ The ALJ concludes the HAl model adequately estimates costs for long
loops and that copper loops of up to 18,000 feet are acceptable. -

Switching

81. U S WEST uses the SCM model for switching in its cost models, including the
BCPM. The SCM model determines how much of various switch resources are
consumed in the different switch functions of processing, terminating lines, switching
lines, and handling trunks. These resources are assigned costs. Various switch
services and features are then costed on the basis of their use of the different switch
resources.*

84 |4 at 39.

85 Ex. 334 at 1029-30.
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82. The SCM input processes are highly complex and extremely sensitive to

U S WEST's designated inputs, which are unknown, undocumented and proprietary. In
addition, there are numerous SCM inputs that require decisions regarding the type of
technology and efficient engineering practices that cannot be discerned from any of the
documentation or models provided.™

83. Despite the complexity of SCM, the mode) deploys the same switches from the
same manufacturer as are currently in place, unless the current switch is an analog
switch, in which case SCM deploys a digitat switch.*™ Contrary to TELRIC principles,
SCM does not consider whether switch from another vendor might be more cost
effective than the switch currently used at each location.”

84. The HAlI model uses a declining logarithmic cost curve based on the cost per line
of a switch.® The curve is a regression curve based on four observations of switch
costs.® The HAI uses publicly-available information for switching prices and does not
rely on proprietary data. HAI's inputs for developing switching costs may be entered
directiy out of contract information on prices paid by ILECs for switches, if such data is
available.*

85. Switch deployment for the purpose of UNE costs should not only involve forward-
looking technology, it should also require that the forward-looking technology be least-
cost. But, as Mr. Legursky observed, "SCM does not universally deploy the least cost
equipment.”™® That is because optimal network configuration has changed over time.*
It cannot by concluded that deploying the same digital switch from the same vendor as
is currently deployed in U S WEST's network in Minnesota will meet the least cost
criterion.

86. In contrast to SCM, HA! does not explicitly model switch deployments; it simply
estimates least cost, forward looking switch costs. Since the purpase of the proceeding -
is to estimate costs, there is no requirement that a switch costing module actually place
particular switches; it is sufficient to estimate switching costs. .

87. ° The FCC found that both the HAI switching module and the SCM were
acceptable for use in its Universal Service platform, but chose HAl over BCPM for the
switching function because HAI was less complex and because it more fully satisfied
the requirement that data, computations, and assumptions be available for review and
comment.”’
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88. US WEST witness Mr. Wiseman suggests that the HAl Model does not
incorporate “a reasonable level of Minnesota specific engineering detail® in its switching
costs. But the evidence here is that U S WEST switch contracts are not state-specific.
So there is no such thing as Minnesota-specific switch costs. Moreover, the NBI data
used by the HAl Model includes information on switches purchased by U S WEST.
Thus, the HAl Model data does reflect recent switch purchases made by U S WEST.®
The evidence in this record shows that the HA! switch cost estimates are more accurate
than the SCM model's estimates.

HAI input Values
Common Overhead, Network Support, Cost of Capital

89. The HAI model was filed with defauit values for its inputs. More accurate cost
estimates can be obtained by replacing a number of the HAI's default input values with
different values. For reasons discussed below, the ALJ recommends a common
overhead rate of 13.09%, a network support factor of 85%, and a cost of capital of 9.6%
for both the HAI mode! and the AT&T NRCM.

Allocation of Common Costs a

90. if common costs are assigned to loops in different density zones based on
investment, rural loops with greater levels of investment per loop will be allocated a
greater dollar amount of common cost than will urban loops. For example, if common
overhead costs are allocated based on investment, there is $.62 per month in common
cost allocated to an unbundled loop in areas with 10,000 or more lines per square mile
compared with $18.39 per month in common cost allocated to unbundled loop in areas
of 0.5 lines per square mile. If common costs are allocated to the loop based on
access lines instead, using the same assumptions, each loop is allocated $1.70 in
common cost.” .

91. - There is little relationship between common costs and level of investment.
General support expenses, network operations expenses, and other taxes should be
allocated to the loop based on access lines rather than investment. Unless the
expense is a function of the level of investment, the allocation of these expenses based
on investment will distort geographic deaveraged loop costs. There are significant cost
differences between these methods of allocating these expenses to the loop.’™ The
ALJ concludes that allocating the same dollar amount of general support expenses,
network operations expenses, other taxes and common overhead costs to each loop in
the HAl is the correct method to use in developing geographically deaveraged loop
costs.

98 Ex. 319 at 4.
99 id.
100 /4. at 28-29.




Depreciation

92. Minn. Stat. § 237.12, subd. 4, requires that "forward-looking depreciation rates”
be used in estimating the prices for interconnection and network elements. Inits
August 15, 1997 filing in Doc. No. P421/D-891, the Department recommended forward-
jooking, economic depreciation lives and salvage values for US WEST. The
Department's recommended lives and values are set forth in Ex. 621, EF-2.

93. Copper cable represents approximately 50% of U S WEST's total loop
investment in RLCAP." U S WEST assumes a 15-year life for buried cable. The
company estimates that aerial and underground cable will last only 75% as long as
buried cable.'® The Company seeks 11.3 year lives for these two kinds of cable.'®

94. U S WEST relies heavily on a 1895 publication by Technology Future, Inc. (TF1).
TF1 projected a 20-year life for buried distribution copper cable, which U S WEST
shortened to 15 years, claiming that was necessary to translate TF!'s depreciation study
to a forward-looking scenario.'™ For aerial copper and underground copper U S WEST
proposed 11.3 years. U S WEST witness Mr. Easton defended the shorter life for aerial
copper because of exposure to the elements and the shorter underground copper life
because urban interoffice and feeder route cabling are going to be more quickly
replaced by fiber.™ His explanation does not explain why such diverse factors resuit in
exactly equal lives for different kinds of cables.'®

85. U S WEST also relies on comparisons to depreciation lives of AT&T, ELI, TCG,
Phoenix Fiber, and McLeod.'™ However, none of these companies are local exchange
carriers. Rather, they are competitive access providers who have deployed fiber in high
density areas.'®

98. Several considerations must be bome in mind in evaluating U S WEST's
proposed lives and salvage values. First, the development of new technologies that
permit wideband services to be provided over copper cable suggests that copper may
have a longer life than that proposed by U S WEST.'® Second, the TFl report is "too
speculative to be used as evidence to support the very short lives proposed by U S
WEST."" The sponsors of the report are incumbent local exchange carriers who, like
U S WEST, have a strong financial interest in increasing depreciation expenses.'™

101 Ex. 351 at 4.

102 Ex, 142 at 5.

103 Ex. 623 at 6.

104 Ex. 142 at 8.

105 Tr, Vol, 4 at 114.
108 Tr. Vol. 4 at 115-6.
107 Ex. 142 at 16.

108 Ex. 623 at 6.

109 Ex_ 503A at 31.
110 Ex. 621 at 23.

111 Ex, 623 at 7, Tr. Vol. 13 at 128.
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97. ATA&T and MCI recommend the lives and salvage values approved by the FCC in
1995 for U S WEST. However, no evidence suggests that these values developed for
use in rate of return proceedings are forward-looking, economic values.'? Like U S
WEST, AT&T and MCI! are also financially interested parties, but their interest is to
underestimate depreciation expense.

98. The Depariment's propesed depreciation values are those it advocated on .
August 15, 1997, before the Commission in U S WEST's most recent depreciation case
before the Commission. These values are forward-looking, economic depreciation
values, developed by the Department, a party whose bias is toward the “public good”™
and achieving the telecommunication goals set forth in Minn. Stat. § 237.011. The ALJ
adopts these depreciation rates.

Labor Costs

99. Dr. Fageriund testified that the regional labor adjustment factor of 0.98 for
Minnesota should be used because labor costs in Minnesota are one percent less than
the default level for labor costs in HAL. This factor adjusts the wage portion of facility
installation costs. The Department used this factor in its HAl model runs.!” The
Administrative Law Judge recommends that it be adopted by the Commission.

Drop Lengths

100. A significant factor in estimating drop costs is the length of the drop. The HAI
model permits users to set drop lengths by density zone.

101. Mr. Legursky performed his own analysis of the HAI drop lengths because the
HAI sponsors' decision to count special access lines on a circuit-equivalent basis and
then to multiply the default drop length by the number of lines per density group was
likely to skew the state-wide average drop length that could be calculated from the
model. Because the BCPM counts access lines on a pair equivalent basis,

Mr. Legursky used its data for fines per density group. Multiplying the HAI default drop
lengths fozieach density group by the BCPM line counts yielded an average drop length
of 74 feet. '™

102. U S WEST witnesses Mr. Schmidt and Dr. Fitzsimmons both criticize the HAI
drop lengths as too short."** Mr. Schmidt supervised a survey for U S WEST that
indicated an average loop length of 171 feet. He had U S WEST technicians visually
estimate drop lengths on all visits to customer premises.''® On the basis of

Mr. Schmidt's survey, Dr. Fitzsimmons testified that the Department's recommended
average length of 95 feet was unreasonable.'”’ In fact, Mr. Legursky recommends an

112 Ex. 621 at22.

113 Ex. 621 at 25-26.

114 Ex. 603 at 45.

115 Ex, 187 at4. Ex 176 30-31.
116 Ex. 603 at 45.

117 Tr. Vol. 2 at 218.
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average drop length of 109 feet.' In his analysis of HAI, Dr. Fitzsimmons uses an
average drop length of 129 feet that he obtained from the BCPM default values.'™

103. Mr. Schmidt's survey was not sufficiently reliable to be used for calculating drop
costs in this proceeding. The survey was quite haphazard, not random, not tested, not
uniform, and subject to gross estimations by the data collectors.

104. Neither should the BCPM default drop lengths be adopted as suggested by

Dr. Fitzsimmons. The fength of drops in BCPM is determined by lot size.'® The
ultimate grid is divided into four quadrants and within each quadrant, a road-reduced
area is formed that is into lot sizes from which drop lengths are calculated. The drop
iength in BCPM thus depends on the assumption made that sizes the road-reduced
area. An assumption of a 600-foot buffer would increase drop length while assuming a
400-foot buffer decreases drop length.

105. Contrary to Dr. Fitzsimmons' recommendation to put the BCPM defautt drop
lengths into the HAI model, Mr. Legursky sought to develop appropriate drop lengths.
Mr. Legursky testified that he was influenced in his judgment as to the correct average
drop lengths by Mr. Schmidt's testimony but that he took those numbers with a "grain of
salt."?' Mr. Legursky estimated the drop length required for the least dense zones,
taking into account typical setback distances and distribution cable locations, and
derived an average length of 250 feet. The HAI defauit value for the least dense zone
is 150 feet. Mr. Legursky accepted 50 feet as a reasonable average drop length for
the most dense zone and figured a smooth curve between 250 foot value and the 50
foot value for the intermediate density zones.'2 Mr. Legursky calculated the correct
weighted average drop length to be 109 feet, an increase of 47% over the HAI default
value. Mr. Legursky's recommended drop iength by density zone is given in Table 1.

118 Tr. Vol. 2 at 226-27; Ex. 603 at 46.
119 7r. Vol. 2 at 218

120 Tr, Vol. 2 at 224.

121 Ex. 634 at 981.

122 Ex. 634 at 1052-53; JWL-2 Table A17.
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Table 1
(Ex. 604, JWL-2; Ex. 607 at 15)

Density Group | HAl 5.0 Default | Recommended | Recommended
Drop Length % of Buried Drop
0-5 150 250 0.84%
6-100 150 200 0.88%
101-200 100 150 0.93%
201-600 100 125 0.95%
601-800 50 110 0.92%
801-2550 50 90 0.83%
2551-5000 50 80 0.74%
5001-10,000 50 70 0.50%
10,000+ 50 50 0.25% -

106. Table 1 also gives Mr. Legursky's recommendation for the percentage of drops
that should be buried. Mr. Legursky's recommendation reflects the fact that many multi-
tenant buildings will have no drops and that in many less dense areas, significant land
areas will be unutilized. Because aerial drops are less expensive than-buried drops,
increasing the percentage of aerial drops corrects for the fact that the HAl model
overstates drop costs.'®

107. In the Universal Service docket, the ALJ recommended that the Commission
adopt Dr. Fitzsimmons' drop lengths rather than Mr. Legursky's. The ALJ has
reconsidered that position and, based upon the additional evidence presented here,
recommends adoption of the Department's recommended drop lengths and placement
percentages.

Placement Mix

108. Cables may be hung on poles, buried in a sheath, or placed underground in
conduit. Mr. Legursky testified that the HAl uses too high a percentage of aerial
placement. Local governments are increasingly prohibiting the aerial placement for
aesthetic and safety reasons. Because aerial placement is frequently the least
expensive type of placement, the HAI consequently understates costs.'*

109. The FCC's scorched node assumption does not provide much assistance in
determining the appropriate placement mix. it can be argued that telephone poles are
scored, too. But, if even just electric company utility poles remain in place after
scorching, there will be a great incentive to hang cables from them. While communities
might find aerial placement unsightly, they will no doubt prefer adding a telephone wire
to the electric wires to having streets tom up to place cable underground. As with the
structure sharing assumptions discussed below, the scorched node concept in the

placement context leads to unproductive debate.

123 Ex. 607 at 15-18.
124 Ex_ 603 at 51.




110. In preference to debating how something that will never happen might affect
placement mix, the Department has recommended that the most best estimate of what
an efficient, forward-looking competitive firm would experience is the recent experience
of a competitive finm in Minnesota that provides local service. The ALJ adopted that
position in the Universal Service docket. The Depariment looked to U S WEST's recent
experience as a starting point for modeling purposes.’™ Mr. Legursky examined U S
WEST's current copper placement mix for copper plant and used the HAI Investment
Input Worksheet to determine the percentage of distribution and copper and fiber
feeder cable in each density group.'* He then produced a table for distribution plant
and a tabie for each kind of feeder plant by setting the structure mix percentage for
each density group in such a way that when those percentages are applied to the each
density group's distribution and feeder cable amounts, the resuiting weighted averages
for the percent of distribution and feeder cable by structure type matches U S WEST's
recent structure placement percentages. The recommended input values for the
percentage of distribution placement by density zone and placement type are given in
Table 2 below. Table 3 gives the same information for copper feeder placement and
Table 4 provides the same information for fiber feeder.

125 Ex. 621 at 10.
126 Ex 603 at 52-53; JWL-2 tables A11-A16.
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